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MILSON STRUCTURAL PANEL FASTENERS 


Now Voi-Shan’s three sizes bring all the advantages 
of Milson Fasteners to almost any application that 
calls for quickly removable structural panels. Milson 
Fasteners make the panei an integra! part of the 
primary structure—yet permit fast, repeated access 
to equipment behind the panel. Voi-Shan’s three 
structural sizes, 4”, ¥\,”, ¥4", two sleeve bolt head 
styles, five receptacle configurations, and two tem- 
perature ranges permit maximum design flexibility. 

Milson Fasteners close gaps up to .125 in. with 
four or less turns—permit hole misalignments up to 
.040 in. Self-locking, they have only four parts, need 


no adjustment, and can be re-used 350 or more 
times. Deep hex socket provides quick tool insertion, 
high preload, superior power driving, and longest 
recess life. Milson Fasteners have common hole size 
in the panel and substructure and ail parts are 
completely interchangeable, available in alloy steel 
for temperatures to 550°F; in corrosion - resistant 
steel to 700°F; and with self-sealing receptacies. 

For new brochures, further information, 
prices, and/or technical assistance on this and other 
quality fastener products, you are invited to contact 
Voi-Shan’s Sales Service Department. 


COMPARISON CHART: 


Size DIAMETER T 
" Milson 1900-4 250 
wss7 #0 06|0lté‘“‘ié‘SSS 
Milson 1900-5 312 
—_ ie. |) a 


Milson 1900-6 
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*in alloy steel for temperatures to 550°F; of corrosion- 
resistant steel to 700°F. 


VOI-SHAN MANUFACTURING COMPANY 


SINGLE SHEAR ULTIMATE TENSILE «6s RIVET SPACING 
2,250 2,000  688—.750 
2,720 1,290 | 7 
4,750 3,500 875 
4,650 | 2,210 i 375 
6,500 6,000 875—1.000 


**in alloy steel; seal materia! meets applicable irements for use with 
aircraft types 1, 2 & 3 fuels per Spec. MIL-R-6855, Applicable tempers 
ture range —65°F to +-260°F. Applicable pressure range + 50 P.S.1. 


A Division of Voi-Shan Industries, Inc. 
8463 Higuera Street, Culver City, California 
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HuNOUS., 
Peaceable 


any fuel travels better 
in Goodyear fuel cells 
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a fuel cells for conventional 
fuels is one thing. But strait-jacket- 
ing the new “furious fuels” that power 
space-probing rockets is another. And the 
ability to achieve success in both measures 
the long-established leadership of 
Goodyear in the science of airborne fuel 
management. This proved capability is 
now serving both commercial and military 
aviation, as well as the vanguard of our 
space pioneers. For details on Goodyear 
advances in fuel cell technology, write on 
company letterhead to The Goodyear Tire 
& Rubber Company, Aviation Products 
Division, Dept. R-1715, Akron 16, Ohio. 
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TAMING “WILD” FUELS 


“FITS IN A HATBOX, 
HOLDS 100 GALLONS 


Light, spacesaving bladder-type 
cell by Goodyear slips through 
small access doors, is then filled. 
Design uses “free space” that’s 
otherwise unusable. 


- SAFETY CELL-FIRST 
CRASH-RESISTANT TANK 


Major advance in air safety, new 
Goodyear tank withstands 35-G 
impact, promises to reduce dan 
ger of vaporized fuel combustion, 
increase safety margin in crash. 


FOR MISSILE BOOSTERS 


Volatile exotic fuels to drive 
satellites into orbit call for new 
types of containers. Here 
Goodyear engineers test advanced 
expeller, bladder-type cell. 


Lots of good things come from 


Safety Cell ~T. M. The ar Tire & Rubber Company, Akron, Ohio 





ames ot alone in their thinking. .. Leonardo da Vinci, engineer, 
scientist, theorist, was the victim of an age when three centuries had to pass before many of his concepts 
could be regenerated by other men of vision. 0, Today's quick minds are the fortunate product of an era 
when methods, materials and machines can be mated to their needs—an age when a spark of inventive- 
ness ignites a fury of progress. 0 If such a chain reaction of creativity is characteristic of your group, we 
invite you to discover how Ex-Cell-O can fuse into your operation a reliable source for precision products 
amply backstopped by research, development and manufacturing facilities, plus the experience required 
to help you meet the challenge of your own thoughts. 0 Contact the Ex-Cell-O Representative in your area, 
or if you wish, call or write direct to our Aircraft Division's central offices, Detroit. 


Artist's conception of Leonardo da Vinci's 15th Century spring-driven 
aerial screw, predecessor of today’s helicopter. 
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MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES BRYANT = 
CHUCKING GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO., SMITH BEARING CO. O EX-CELL-O FOR PRECISION £ 
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South American 
Tree Hopper 
Bacydium globulare 


Actual size: 5 mm. high 


TAACe 
FIND THE ANTENNA 


Competent design engineers will im- 
mediately suspect that the tree hopper’s 
awesome pronotum is much too cumber- 
some t0 De an efficient antenna. Actually 
the antemmas are just above the eyes 


Like those of the tree hopper, antennas 
designed By D & M are compact, efficient, 
and unobtrusive. We make them that way 
becaus® we know space is at a premium in 
modern planes and missiles—and because 
we ve had so much experience, with antennas 
and other RF systems components 


So, when you think about RF systems, 
think about D & M. Your problem may 
have already been solved and an easily 
adapted production model may be available 
at low Cost and great savings in time 


WRITE FOR ILLUSTRATED CATALOG 
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inderson, Chief Engine: 


DORNE & MARGOLIN, Inc. 


WEST COAST EAST COAST 
1434 Westwood Boulevard 29: Nas York Ave 
Los Angeles 24, California Westbury, | 





| AVIATION CALENDAR 
Your next design can be (Continued from page 5} 


Computers and Data Processing, Denver 

Research Institute —s ity of Den- 
ver, Stanley Hotel, Estes Park, Colo 

Aug. 1-3—Fourth Global Communications 

Symposium, Statler Hilton Hotel, Wash 

ington, D. C. Sponsors: Institute of Ra- 
U.S. Army Signal ¢ 
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AERO PRODUETS, INE. 





Aug. 2-11—27th Annual U.S. Nati 
Cha npionships, Ector Ci 
port, Odessa, Tex 
Aug. 8-l1—Western National Meetin 
nerican Astronautical Socicty, Olympic 
H Seattle, Wash 
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ic, Karolinska Institute, Stockholm 
Aug. 18-19—Electronic Packaging Sympo- 
ium, University of Colorado, Boulder, 
Colo 
Aug. 23-25-1960 Cryogenic Enginecring 
Conference University of Colorado, 
Bo ilder Colo 
Aug. 23-26—Western Electronic Show & 
Convention, Institute of Radio Engincers, 
ROTARY ACTUATOR PERFORMANCE REVOLUTIONIZED Ambassador Hotel, Los Angeles, Calif 
The Clemco Aero Products Rotary Hydraulic Actuator provides the Aug. 28-Sept. 5—1960 National Air Rally, 
most efficient and precise method known for converting hydraulic energy Stenininal Aimeet Chen Dies 2 
: "e a 2 nicipa irport, Orange, Ma Spon- 
into a desired torque and instantaneous angular position. The extremely Mes sat 8 t 
low friction, low internal leakage, low backlash and low inertia, realized = vational \eronautic Assn 
for the first time in this revolutionary design. combined with the inherent Sept. 4-5—Civilian, Closed-Course Airplane 
structural advantage of hinge line installation, makes possible systems Races, Lakefront Airport, Cleveland 
with lower overall weight and size. higher frequency response and better Sept. 5-11—1960 Farnborough Flying Dis- 
resolution than is obtainable through other means play and Fxhibition, Society of British 


NOW —- MINIMUM WEIGHT WITH ABSOLUTE STRUCTURAL INTEGRITY Aircraft Constructors, Farnborough, Eng 
The heart of this development is a pressure loaded teflon or metal vane Sept. 8-9-19 Engine and Operat 
seal which is self compensating for wear. In applications where tempera Symposium, Airwork Corp., Mill 

ture or radiation do not preclude the use of tefion, overall efficiencies as Sept. 12-16—16th Annual General M 

high as 98% and dead band pressure differences as low as 5 P.S.1. with IATA, Copenhagen, Denmark 

3000 P.S.I. across the actuator, have been accomplished Sept. 12-16—Second International Congre 


FOR THE FIRST TIME-THEORETICAL ADVANTAGES OF ROTARY ACTUATORS NOW A REALITY International Council of the Aeronautica 
Science rich, Sv f 
Rotary Actuators with all metal seals Sent 14 © are ain 3 = rte nd Nat 
eau + nathan ia are also manufactured at Clemco Aero . ¥ © nn ‘. ’ i 
WORLD’ oouc > ote P “ _ » of tat viahon theial 
PROVEN ROTARY TAS AND PU 2 Produ for applications which must torre i escsag 
DAMPERS, ALSO FURNISHES THE p cot 
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HELICOPTER ROTOR BLADE DAMPERS t ‘ } fit 
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POWER STEERING UNITS i ee ee Seen oe Radio Engineers, Shorehan 
in overall weight and space savings by nD ( 
ton 


FE a gyn apna eo the use of this rugged muscle 3135—N ¢ 
’ ; can be de . . Sept. 21-25—National Convent 
FOR COMMERCIAL AND MILITARY Actuators can be designed for any de | : 
AIRCRAFT AND MISSILES sired torque output and for angular ) Panorama, Air For 
travels up to 330 \ ind 
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withstand radiation and or extremely 


and atomic engine controls, many less , , 
I t ind Telemetr 


Write for complete folder to Sept. 27.30—Por 
cp é ae 


15225 South Main S$t., Gardena, California 
FAculty 1-5630 * DAvis 3-9272 * Teletype CPT 6093 


CLEMCO AERO PRODUCTS, INC. is 2 who y owned subsidiary of “AfaThacwzy + OTR UMENT®. ISA 


DENVER. COLORADO 
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NEW 


A FILTER THAT TELLS YOU 
WHEN IT NEEDS CLEANING 
4... 


The indicator in the top of this new Purolator , ; gh filtrate viscosity caused by low tempera- 
filter pops up automatically the moment the ure won't trigger the indicator because the 
element is too clogged to filter accurately. When i histon is locked in place below 30°F. 


> HOW FINE DOES IT FILTER? 


Anywhere from 5 to 50 microns, depending on 


the element has been cleaned, you simply 
depress the button until it resets automatically. 
It stays down, hidden, until the next cleaning 


is due. That's all there is to it. the filtering medium used. Units now in pro- 


duction meet indicator requirements for pro- 


WHERE CAN YOU USE IT? ™ i posed MIL SPEC: MIL-F-8815. 
where differential pressure can be used for HOW BIG IS IT—HOW MUCH DOES IT WEIGH? 


In any fluid system (up to 275°F, 5000 psi) 

measurement. The mechanical indicator filter , Check through the chart of standard specifica- 
can be made for practically all sizes and oper- tions below. If you want more information, fill 
ating conditions. It can be designed with or in the coupon and mail it to Purolator Products, 
without relief valves and by-pass arrangements, ne., Department AW50, Rahway, New Jersey. 


STANDARD SPECIFICATIONS 
G-416-1 ASSEMBLY NO ASSEMBLY NO. 
ASSEMBLY NO. 60878 6652965 6652922 
MATERIAL (Capacity — 5 GPM) (Capacity — 12 GPM (Capacity — 23 GPM) 


Heod Aluminum Aluminum Aluminum 











Case Aluminum Aluminum Aluminum 





Element Stainless Steel Wire Cloth Stainless Stee! Wire Cloth Stainless Stee! Wire Cloth 





DIMENSIONS 
Overall 84," long x 3” (btw. conn.) 9%," lony x 4” (btw. conn.) 12774," long x 4%” (btw. conn.) 
Element 1%," 0.0. x 3"%,” tong “ 1%” O.D. x 4%,” tong 2” 0.D. x 7%” long 


Connections %,-14 UNF-3B (AND 10050-10) 14-12 UN-38 (AND 10050-12) “1Mge12 UN-38 (AND 10050-16) 














Indicator Actuation 80 PS! ot temperatures over 30° + 20°F 70 PSI at temperatures over 30° + 20°F 80 PSI at temperatures over 30° + 20°F 
Maximum Operating Pressure 3000 PSI 5000 PSi 4500 PSI 

Maximum Operating Temperoture oe 275°F . 275°F 

Weight of Complete Unit Aes i 4 ibs. se 6 Ibs. 

Ga 25 Microns Absolute 25 Microns Absolute 

fit 3000 Psi 500 PSI 














Degree of Filtration 25 Microns Absolute 





Element Withstands 


” Relief Volve Setting yet eae : Ot Te ata None 225 PSI 





Purolator Products, Inc. 
Dept. AW60, Rahway, New Jersey 


— Please send further information on Purolator’s exclusive Mechanical Indicator Filter. 


Filtration For Every Known Fluid 
PURQOLATOR 


PRODUCTS, INC. 


RAMWAT, REW JERSEY AND TORORTO. ONTARIO. CANADA 


-——! have enclosed a drawing of my filtration problem. What de you recommend? 


Nome 








Compony 


Address 
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The Fairchild F-27 is the performance-proved, 
businessman-approved propjet that is today’s most 
versatile and economical corporate plane. 

/ts world-renowned Rolls-Royce powerplants provide 
on-time speed and power for this Jet Age, while 
businesslike interiors and unique short-field 

abilities help businessmen make the best use of 
their valuable time. The ‘‘most aircraft” 

available today, the Fairchild F-27 has 


flown millions of miles in actua/ service. 


FAIRCHILD /5., 2)// aa 


Practical first choice for Business Flying 





FAIRCHILD ENGINE & AIRPLANE CORPORATION + HAGERSTOWN, MARYLAND 








anything from tiny washers (0) to sturdy 


ROCKER ARMS 











Here is a Stampings Service 

that can be both advantageous 

and profitable for you. How? 

With an eye for economy and 
practicability, we produce metal 
Stampings to the exact degree of quality 
you need. Anything and everything— 
from hub caps for carriages to accurate 
components for aircraft turbines— 

all well within accepted tolerances for 
the class of work involved. 

That’s what saves money! Quantity? One 
or a million—at a surprisingly low cost-per-unit! 
We accomplish this by means of special 
equipment, toolings and techniques, 
most of them unknown to the average 
stampings shop. Want more details? 

Ask for Stampings Folder No. 3, a most 
helpful reference booklet. Convinced? 
Then send your prints for quotes. 


aseynigs DIVISIO 


N 
LAMINATED SHIM CO., INC. 
5106 UNION STREET 
GLENBROOK, CONNECTICUT 





























ARLIN-ROCKWELL 
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ELIABILIT Y 
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— IN THE AIR 


= of extremely low and 
rumculeuenures, high speeds, and 
Sete mucesured in millionths of 
an inch. 


ott) ell armee supplied to the 
Tem me-lssce, and missile power 
elmelseLmerss sories and controls; 
Cie tee mei2:s; helicopter blades 
CUCM iiiitiiin; guidance systems; 
Tu uments and gyros. 
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Consult OUR Engineering Department on YOUR Bearing Problems 
BALL AND ROLLER 


MARLIN-ROCKWELL CORPORATION 


Jamestown, N. Y. 








Antiquated 
Cleaning Equipment 4 
“hae Be Costly! _. 


Detrex will lease a machine to fit your needs 
exactly and economically! 


It is no accident that the Detrex nameplate is 
found on more cleaning equipment in more metal- 
working plants than any other—dby a wide margin. 
Detrex has had more than 30 years’ experience in 
designing this equipment—has the most complete 
and modern facilities for producing it—has the 
largest and most expert field force to help install 
and service it. And now you can lease any of your 
cleaning equipment requirements from Detrex. 
Whether you need a machine for degreasing, 
washing, rustproofing, phospnate coating, paint- 
bonding or paint stripping— whether you require 
equipment that is large or small—whether you 
desire a manual or automated operation— Detrex 
can supply your needs exactly and follow through 
with the service that means complete satisfaction. 


CHEMICAL INDUSTRIES, 


Depend on DETREX for 

Every Metal Cieaning 

and Processing Need 

e PERM-A-CLOR NA 
(Trichiorethylene) 

Solvent Degreasers 

Ultrasonic Equipment 

Industrial Washers 

Phosphate Coating Compounds 
PAINTBOND Compounds 
Aluminum Treating Compounds 
Alkali and Emulsion Cleaners 
Rustproofing Materials 
Extrusion and Drawing Compounds 
Spray Booth Compounds 





Box 501, Dept. AW-660, Detroit 32, | 


World’s Largest Exclusive Producer of Cleaning 


Chemicals and Equipment 
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How do you meet a man traveling 18,000 miles an hour, 500 
miles from earth? Northrop is already preparing for the next 
big challenge after the first human penetration of space, namely, 
rendezvous of men in space 

In all its divisions Northrop scientists, physicists, mathemati- 


cians, doctors, and engineers are attacking the many formidable 
Northrop projects include 


problems involved. For example 
techniques for freely altering the course of a vehicle once it has 


been launched human factors engineering, environmental 


stresses, weightlessness...methods of providing food for long- 








ranging astronauts by actually growing it aboard their vehicles 
utilization of natural resources of the moon and planets 
in-space repair and rescue operations...satellite “filling stations” 
for supplying additional propulsive energy to orbiting vehicles 
...- new metallurgical explorations to meet the severe hazards of 


space environments...recovery systems for returning the astro- 


nauts safely to earth 

There is, of course, much to be done before men meet in space. 
Today, the Northrop Corporation possesses the capabilities and 
is developing the technologies to help make it possible. 


SPACE for the Big 
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NORTHROP 


BEVERLY HILLS 


NORTHROP CORPORAT! 
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After 31 years of continuous growth and diversification as Bendix Aviation Corporation . 


We've changed our name to 


The Bendix Corporation 





To reflect our dynamic growth in such fields as electronics, missiles and space, 
automotive, weapons systems, computers, machine tools, instrumentation, 
nuclear technology, hydraulics, meteorology, electrical, marine and others, we 
dropped ‘“‘Aviation” from our corporate name on June 1, 1960. We do not wish to convey the 
impression that our products and skills are limited to the aviation field alone, 
although aviation products accounted for billings of $388,700,000 in 1959. 


Today Bendix®—through 25 divisions and 16 sub- 
sidiary and affiliate companies around the world— 
serves many fields. 

Our success in the rapidly expanding age of aviation 
has long obscured the fact that the Bendix automobile 
starter drive was the company’s first major product. 
Bendix introduced the type of four-wheel brakes that 
over the years has been used on most makes of cars. 
Bendix also pioneered automotive power brakes and 
power steering. Our automotive business in 1959 
totaled $114,300,000. 

A notable trend in Bendix’ recent history is the 
utilization of electronics in many of our major fields 
of activity. These range from automobile radios to 
aircraft and industrial communications and automatic 
flight controls . . . from electronic computers and data 
processing to numerical tape control systems for 
machine tools . . . and from transistors and ship-to- 
shore telephones to sonic cleaning and undersea sonar 
detection equipment. Approximately 40°, of Bendix 
products are electronic, including air defense radar which 
today guards 25 million square miles. 

Missile and space equipment 


A thousand 


Fisher Bldg 


Bendy 


CORPORAT 


Detroit 2 


accounted for $103,000,000 of our total business of 
$689,692,312 in 1959. In addition to being the prime 
contractor for two important missiles, Talos and Eagle, 
we are also a supplier of components and sub-systems 
for most U. S. missiles. Bendix is likewise taking an 
active part in Project Mercury and in satellite com- 
munications. The first is the program to put a man 
into space. The second will mark a new era in com- 
munications by using a satellite in orbit as a relay 
station for global radio messages. 

Bendix also has a growing and diversified nuclear 
program. Since 1949 we have operated the Kansas City 
Division for the Atomic Energy Commission. It is a 
large manufacturing organization employing 7,500 
people engaged in the atomic weapons program. We 
also supplied control mechanisms for nuclear sub- 
marines and nuclear industrial power plants, and we 
are playing a part in developing the newest U.S. atomic 
power plants for aircraft, missiles and space vehicles. 

Thus, as we drop “Aviation’’ from our corporate 
name, but not from our programs, we face a tomorrow 

where the range of our opportunities 
is broadening at a breathtaking rate. 
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in area of intense research at CTL for 


Heat dissipation by the gradual and controlled separation of mat 
90 btu/ft* sec to 50,000 btu/ft’ sec, benefit 


several years. If heat flux on any surface in your design ranges fron 
from CTL’s work with reinforced plastic fabrications. Development of high temperature resins plus sophisti- 
provide effective, low-weight fabrication 


cated reinforcement fiber orientation has made it possible for CTL to} 
—expansion cones of Minuteman, the nose of the Jupiter, the { of the Mercury. Find out how CTL can 


assist with your heat insulation problems. Request Bulletin 160 


1242 GLENDALE-MILFORD ROAD, CINCINNATI 15, OHIO 


A Division of Studebaker-Packard Corporation 
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An achievement in 
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NEW THERMOPLASTIC RECORDING DISPLAY ACHIEVES 


Detection to Projection 
in Less than a Second 


Large-screen display of radar signals can be res orded ind pro 
jected in less than a second. This advanced technique in in 
formation display is an example of one application of the new 
thermoplastic recording system developed by General Electrix 

The grainless, thermoplastic film eliminates processing delays 
and permits, with higher resolution, much greater enlargement 
than is practical with high-speed photographic film. Target 
delineation is also significantly improved by optical filtering used 
to increase the signal-to-noise ratio 

Now undergoing final development in General Electric's Ele 
tronics Laboratory, the “thermoplastic display” is expected to 
find maximum application in the high-speed radar systems of the 


future 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


DEFENSE ELECTRONICS DIVISION 
HEAVY MILITARY ELECTRONICS DEPARTMENT 
SYRACUSE, NEW YORK 
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Transport problems usually associated with 
liquid hydrogen have been successfully 
solved by STANDARD trailers. Since mid- 
1957 these trailers have been used for 
deliveries more than 1000 miles distant. 
The illustrated unit has a capacity of 


&400 gallons. 


Model L10 
Belgian ! 


been endurance tested over 
d gravel roads, plus rugged cross 
It has been environmentally tested 
ranging from —65° F to 160° F 
ected to salt spray, rain, fungus, 
milar units are now in operational 


country ha 
at temperat 
It has bes 
sand and « 


Use by the 


Mode l SA 
inne? 


lightwe 


tilers have a stainless steel 
mbination with an outer shell of 
num to provide marimum 
payload ted capacity of 3800 gallons, 
they are ng liquid oxygen, nitrogen 


and arg ervice, 


Tested Environmentally — Proved in Use 


STANDARD has the fully integrated facil- 
ities to properly design, manufacture and 
test equipment for the transportation, han- 
dling and storage of cryogenic fluids. Three 
modern, fully equipped plants strategically 
located across the United States — in Massa- 
chusetts, Illinois and California—are staffed 
with men skilled in all phases of cryogenic 
practice. STANDARD’S 60,000 GPH test 
loop is typical of its facilities. Environmental 


rooms du} te almost any condition of heat, 
cold, wet, and contamination. 

As on the largest manufacturers of 
cryogenic trailers, STANDARD pioneered 
the first : iminum transport for liquid 
oxygen Similar units for military 
or comme} use are available using alumi- 
num, stail or carbon steels. 

Send to for the new STANDARD Cryo- 
genics Bulletin 


STANDARD STEEL CORPORATION 


CAMBRIDGE DIVISION 


as— 


— 
Customer Stations 


§ Boyle Avenue 
ingeles 58, California 
ler Iron Works (Division) 
atur 8&8, Illinois 
Cambridge Division 
’ Industrial Park 


y 


Lowell, Massachusetts 








in 
Space ? 


UIDANCE IN SPACE 
Ce for manned and 
unmanned vehicles is 
one of the most chal 
lenging projects underway at Ryan Electronics 
today. Through advanced research and develop 
ment, Ryan Electronics is solving the problems of 
missile and space guidance systems 

Some of the areas being explored include rendez- 
vous terminal guidance, anti-satellite guidance, 
space vehicle landing aids, satellite communica 
tions, and mid-course guidance. 

Ryan Electronics is also studying applications of 


RYAN OFFERS CHALLENGING 


continuous-wave doppler techniques to the termi- 
nal phases of space missions. 

Ryan Electronics is the pioneer and recognized 
leader in continuous-wave doppler navigation sys- 
the m advanced, proved means of aerial 
navigation yet developed for modern flight. Auto- 
matic Ryan navigators, in wide use throughout the 
ranging from 


tems 


world, guide all types of aircraft 
helicopters and slow flying reconnaissance aircraft 
to high altitude supersonic jets. 

Now, through a major research and development 
program, Ryan is working to provide the best guid 
ance for America’s ventures in Space tomorrow. 


OPPORTUNITIES TO ENGINEERS 


RYAN ELECTRONICS | 
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Another USAF missile 
develops from a program 


which is in itself a... 


Titan, America’s two-stage intercontinental ballistic missile, is making giant strides — attaining new goals in U.S. 
missile technology. It has repeatedly demonstrated its ability to accomplish stage separation and altitude start 
of the sustainer engine. Equally outstanding successes in guidance and nose cone ejection-recovery are making 
Titan a significant contribution to our national space potential; a highly sophisticated missile system powerful 
enough to deliver a warhead accurately at more than 5,500-mile range. 

As Titan continues to develop toward a state of operational capability, it provides another demonstration of 
the remarkable successes of the U.S. Air Force's ballistic missile program. This program, conceived only six years 
ago, has produced progress beyond expectation in an undertaking never before equalled in complexity. 

Space Technology Laboratories is responsible for over-all systems engineering and technical direction for 
Titan, as it has been for Thor, Atlas, Minuteman and related space programs. Principal associate contractors for 
Titan include: The Martin Company for airframe and system integration, Avco Manufacturing Corporation for nose 
cone, Bell Telephone Laboratories and Remington-Rand for guidance, Aerojet-General Corporation for propulsion. 


important positions in connection with these activities are now available at STL for scientists and 
engineers with outstanding capabilities. Inquiries and resumes are invited. 


SPACE TECHNOLOGY LABORATORIES, INC. TL 


P. O. Box 95004, Los Angeles 45, California 


Los Angeles * Santa Maria * Edwards Rocket Base * Cheyenne * Cape Canaveral * Manchester, England « Singapore * Hawaii 





EDITORIAL 





Military vs. Civil Space Requirements 


When the United States belatedly developed a na 
tional requirement for a space exploration program, the 
decision was made to entrust this task to a civilian 
agency. Subsequently an Administration policy devel 
oped to scoff at the potential military uses of space tech 
nology and to stress the “peaceful” uses of space along 
with international scientific cooperation in space ex 
ploration 

It has become evident as space technology progressed 
that the most immediately effective use of space for 
genuinely peaceful purposes lies in the development of 
satellite reconnaissance and communications systems that 
will make surprise attack by a potential aggressor with 
ballistic missiles extremely difficult. Removing the ele 
ment of surprise from an ICBM arsenal obviously sub 
tracts one of its most potent military assets 

It has also become evident that the development of 
an operationally reliable reconnaissance and communica 
tions satellite system must travel a research, development, 
design and production road that diverges sharply from 
the requirements of purely scientific exploration of space. 

It is this sharp difference between the requirements 
of an operationally reliable military satellite system and 
scientific space probes that is becoming increasingly 
obvious as the primary space technology requirements 
continue to be formulated from the scientific rather than 
the military viewpoint. 


Military System Needs 


First, a military space system must have a high degree 
of urgency spurring its development to become opera- 
tionally effective in time to produce the required results. 
It must also have a far broader outlook in its design, 
development and production, aiming at a completely op 
erational system, logistically supportable and capable of 
being manned with average rather than highly skilled 
scientific personnel. It must be designed not only for 
continuous operational reliability but also for a price 
that will fit into the national budget structure 

The biggest problem of a military space system is 
operational reliability. It must embody not just one 
or a few satellites but a complete system of satellites 
giving continuous, reliable global coverage and equipped 
with payloads that can function 24 hr. a day for periods 
up to six months or a year. Any malfunctions of these 
satellite systems must be capable of quick repair by a 
swift replacement with the precise launch and orbit 
required to fill the exact gap in the system. This re- 
quires a capability far more extensive and advanced than 
that necessary for scientific space probes. 

A military space system requires substantial tracking 
facilities to monitor the steady function of the satellites 
and their payloads. It also requires the speediest con- 
tinuous data reduction and transmission that the most 
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nic computer techniques can provide. 
f an enemy's aggressive action would 
purpose if its data reduction and trans- 
cach responsible sources until after the 


advanced ¢ 
Swift wart! 
serve no | 
mission did 
first missil 


Booster Requirements 


it for relatively large quantities of mili- 
sters in comparison with those needed 
tures and the requirement for short-notice 
place defective satellites in the system 

the direction of a cheaper, more easily 
more reliable booster than is now being 
developed pace exploration. Recovery of these 
boosters w o probably be dictated in the interests 
of reasonable costs. 

Military ystems, once their research and devel- 
opment pha past, will probably be larger and more 
complex to operate than the current liquid-fueled ballistic 
missile arsenal. Consequently, it will not be possible to 
develop all possible types of space systems at once with 
any degree of technical, financial or military feasibility. 

What is needed now is a thorough re-examination of 
the military role in space with a view toward what it 
can contribute to the preservation of world peace in 
the immediate future through the reconnaissance and 
communications satellite systems. This should be fol- 
lowed closely by some immediate, selective decisions es- 
tablishing top priority and a policy of concurrency in 
proceeding with both research and development and 
the other efforts required to produce all the elements 
of an operational system at the same time. While 
this is going on, it should be possible to take a longer 
look at what the next generation of military space possi- 
bilities can offer and begin to lay a solid foundation of 
research and development in that direction. 


The requir 
tary satellite 
in scientih 
launching to 
both point 
producibl. 


Space Potential 


Sooner or later this nation must face the fact that 
there are basic technical and operational differences in- 
volved in the development of space boosters, vehicles 
and techniques for the scientific exploration of space 
and of those aimed at useful military 1equirements. Few 
people would take issue with the assignment of the 
scientific space exploration role to NASA. 

But it is becoming increasingly evident that in the 
political emphasis on the civilian aspects of this program 
and its direction we are not recognizing the full military 
potential to be realized in the immediate future from 
space technology. We are, in fact, just beginning to 
recognize that it is a far, far different road we must travel 
to reach this goal in contrast to the valuable but distinctly 
different goal of scientific exploration of space. 

—Robert Hotz 
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RECONNAISSANCE; 


‘THE 
ANDA F 


The year is 1862. The 
Potomac, 70,000 men in blue, is pr imed t 

do battle. Facing them, General John B. Magruder’s divi- 
sions of the Confederate Army of Northern Virginia firmly 
entrenched before Richmond, but numbering only 15,000. 
The sheer weight of Federal men and equipment apparently 
is sufficient to gain the victory, destroy the Southern force, 
capture the Confederate capital and perhaps end the war. 

But General George B. McClellan, the Union Com- 
mander, never orders the advance. Why? 

During the years preceding the war, adequate provi- 
sions for reconnaissance had not been made. McClellan’s 
intelligence, directed by the famous detective Allan 
Pinkerton, overestimated the strength of the Confederate 
forces . . . overestimated those forces to be twice those of 


CHICAGO AERIAL 


LACK OF 
AULTY COMMAND 
Army of the DYE CISION “ 4m of the Potomac. During this 


I'l’, 


y phase of the War, Union reconnais- 

experienced and limited in number 
And so this singular 
three 


sance cavalry is too in 
this civilian intelligence. 
slowly ebbs 


warfare .... the result of a faulty 


to verily 


opportunity dissolving into 


Union 
more years ol bloody 


command decision. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
n this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.1.P. Visual Integrated 
Presentation, data display system; KA-30 the world's most ver- 
SOLO the only electro-optical “available 


system. 


satile aerial camera 
now guidance 
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WHO'S WHERE 








In the Front Office 


Barnet R. Adelman, executive vic presi 
dent, United Technology Corp., Palo Alto, 
Cairf., a subsidiary of United Aircraft Corp 
Mr. Adelman continues as director of the 
Operations Division. Also: Newton V. Tur 
nev, vice-president, was named treasurer 

Victor Koby, a director and general man 

ver, Ficld Aviation Co., Ltd., Oshawa 
Can 

Curtiss-Wright Corp., Wood-Ridge, N. J 
has retained Grover Loening as consultant 
to evaluate the technical approach and 
marketability of the company's executive 
and transport VTOL model airplanes 

Kenneth H. Klipstein, a director, Day 
strom, In Murrav Hill, N. J. Mr Klip 
stein 1 xecutive vice president of Ameri 
can Cyanamid Co 

N. J. Holter and R. F. Winters, directors 
Task Corp., Anaheim, Calif. Mr. Winter 
is Task’s director of manufacturing; Mr: 
Holter is president and research director of 
Holter Research Foundation 

Henry J. Hirtzer, vice president, Donner 
Scientific Co., Concord, Calif 

Pacific Semiconductors, Inc., Culver City 
] bsidiary of Thompson Ramo 

has clected the following 

Lawrence T. Lindgren, 

Dr. John W. Peterson, 
( earch an clopment; Sidney L 
Spiegel for marketing 

I D. Rexroat, vi president and di 

tor of marketing and a director, U. § 
Sou Corp., Los Angeles, Calif., a div 
sion of United Industrial Corp 

Homer F. Lewis, president 
treasurer, Tr al Electros Corp 
e id ( 3] ‘ 


Louis Polk, Jr.. president of 
t the Shefhield Cor; Davton 
ar f | Bendix ( orp 
John H. Richardson, vi 
keting, Hugh Aircraft Co., Culver City 


Presson S. SLane, vice president, Atlanti 
R irch ¢ oTp Alexandria Va 

Edwin F. Shelley, a group officer and 
‘ presidet Ul! S. Industries, In New 
York, N. ¥ 

Thomas C. Werbe, Jr., deputy assistant 
secretary of defens upply and logistics 
Departn nt of Defense, Washington, D. C 


succeeding James P. Falvey, resigned 


Honors and Elections 


L. Berkley Davis, vice president of 
ral Electric Co. and gencral manager 
lectroni omponents facilities, 
been elected president of the Electr 
Industries Assn., Washington, D. C 
ceeding David R. Hull, a vice president of 
Ravtheon Co 
George L. DeMent, Chicago's commis 
ioner of public works, has been elected 
president of the Airport Operators Coun 
il succeeding John R. Wiley, aviation di 
rector of the Port of New York Authority 
J. Y. McClure, manager of quality con 
trol at the Fort Worth plant of Convair 
Division of General Dynamics Corp., has 
been clected president of the American 
Society for Quality Control 
Continued on page 124) 
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INDUSTRY OBSERVER 


> Chance Vought’s proposal { n nuclear ramjet missile calls for a 
ind 10 ft. in outer diameter, with 
Reactor diameter is expected to be 


wingless configuration 70 
nose flaps for aerodynami 
ipproximatels 5 ft 


> Republic RF-105 has been proposed as an interim Royal Air Force recon- 
naissance aircraft for use until the English Electric-Vickers TSR.2 tactical 
strike-reconnaissance aircraft is operational. 


® Chicago Acrial Industries h ped a compact aerial camera for low- 
level, high-speed photo missions. It uses a 4.5-in. square 
format instead of the curr ire, and it has a cycling rate up to 
ix exposures per second ed in flight at about three inches 
per second, is ready for nmediatelvy on return of a one-man 
urcraft from mission, « tafion during mission in the case of 
multi-manned aircraft 


> New configuration of USAF-Douglas GAM-87A Skybolt air-launched bal- 
listic missile eliminates canard controls, uses fixed nozzle and movable fins 
for first stage control, movable nozzles for second stage. Propulsion system 
also has undergone design change Missile, aircraft and other system com- 
ponents have been given the weapon system designation WS-638A. 

> Second attempt to put ymmunications sphere into orbit 
originally scheduled for n Pacific Missile Range, now may be 
substituted for the Tiros I] ical satellite launching that had been 
scheduled for August from At Missile Range. First launching of Tiros, 
using a Thor-Able vehicl » the Thor-Delta, was a success 
First launching of Echo, 1 first Thor-Delta vehicle, was a failure. 
Third launching of an Ech itellite was scheduled for Januarv, 


1962, under the original D 


> Jet Propulsion Laboratory's work on Army missile programs, including 
Sergeant and Corporal, is expected to be phased out after July 1. This will 
leave the laboratory, which is operated by California Institute of Technology 
for National Acronautics and Space Administration, free to give full time to 
spacecraft and small amount of remaining space propulsion work. 


> NASA plans to make juencies to be radiated from satellites 
d the telemetering cod in future launches whenever other 
und the world participate in experiments. Informa 

distributed throug National Academy of Sciences and the 

m Space Resear SPAR) of the International Council of 


nions 


> Air Force Ballistic Missile Division is giving increasing consideration to 
use of “unwired” earth current for communication between Minuteman 
intercontinental ballistic missile silo control centers and command posts 
(AW May 18, 1959, p. 26). Relative invulnerability is system’s most attrac- 
tive factor. 


radio communication for midcourse 
Reaction jets will furnish attitude con 
upply and the directional antenna 


> |JPL’s Ranger space 


hi 
guidance correction on lunar fl 
trol needed for the solar p 


that will be used for earth- munications 


> Changes under consideration in the continuing reorganization of Air 
Research and Development Command include placing Hollywood, Calif., 
regional office under Ballistic Missile Division, the New York office under 
Command and Control Development Division and the Chicago regional 
ofhice under Wright Air Development Division. 


> Communist China claims it x the number of agricultural aircraft 
in use this year over last vear Aviation Administration has sent air- 
craft to 11 provinces in centr t and northwest China since March to 
spray for wheat rust. 











Why Offset Paper Masters 
by Xerography ? 


What's xerography? 

A dry, clean, fast, electrostatic copying proc- 
ess that economically prepares offset paper 
masters for duplicating. You can enlarge, re- 
duce, or copy size to size. Original may be any- 
thing written, printed, typed, or drawn. Equip- 
ment used is called XeroX® copying equipment, 
made by Haloid Xerox Inc. 


Is XeroX copying equipment easy to operate? 

Yes. Three simple steps: exposure, dry proc- 
essing, and dry transfer. Within a few minutes 
anyone can learn the operation. No original is 
too hard to handle. There are no critical expo- 
sures or temperatures; therefore, waste of mate- 
rials from wrong exposures is negligible—al- 
most impossible. 


How about quality? 

Superb. Often it’s hard to tell copies from the 
original. That’s why many office-service and en- 
gineering-reproduction departments use XeroX 
copying equipment exclusively for the prepara- 
tion daily of hundreds of offset paper masters. 


Can a copy ever be better than the original? 

Yes. Copies of dog-eared and cracked engine- 
ering drawings, carbons of bills of lading look 
far better than the originals when the masters 
are prepared by xerography. 


What about costs? 

Costs are surprisingly low. There are many 
reasons: xerographic materials cost only a few 
pennies per master. No special offset paper mas- 
ters are required and none are wasted. Opera- 
tor’s time is lower because there are no critical 
adjustments for exposures. The more you need 
offset paper masters, the more you'll save by 
xerography over any other method. 


No wet chemicals? 
None whatever. No peel-apart either. And, of 


course, there’s no changing of chemicals—no 
“KP” for an office girl at today’s higher salaries. 


How about length of runs? 

You get much longer runs from masters pre- 
pared by xerography. Because of their durabil- 
ity, xerographic images do not break down from 
wet chemicals, thus last longer, and produce 
much lengthier runs—5,000 and 10,000 copies 
are not uncommon. 


Do masters have to be ‘‘hardened"’ after prepara- 
tion by xerography? 

No. They are ready immediately for the du- 
plicator and, unlike photographically prepared 
masters, they don’t require remoistening to pre- 
vent fill-in if the machine stops during the run. 


Any need of a darkroom? 
None. XeroX copying equipment is operated 
in full roomlight. 


Will XeroX copying equipment make other types 
of duplicating masters? 

Yes, xerography is the world’s most versatile 
copying process. XeroX copying equipment al 
so prepares translucencies for diazo-type dupli 
cators, spirit masters for spirit duplicators, and 
metallic masters for offset duplicators. 


Who uses xerography? 

Most of the best known companies in Ameri 
ca and Canada—and nearly all government 
agencies where duplicating is required 


Where can | find out more about xerography and 
offset duplicating? 

Write today for our XeroX copying equip 
ment brochure. It shows you how to speed pa 
perwork duplicating and save thousands of dol 
lars yearly by xerography. Haloid Xerox Inc., 
60-101X Haloid St., Rochester 3, N. Y. Branch 
offices in principal U.S. and Canadian cities. 
Overseas: Rank-Xerox Ltd., London. 


HALOID 
XEROX 








Missiles for Britain 


SAGE Rescue Effort 


Wrapup 
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Washington Roundup 


Britain plans to use both the Skybolt and Polaris missiles as delivery systems for 
its own thermonuclear warheads. Dect f the plan were discussed in Washington 
last week during the visit of Defense Minister Harold Watkinson 

British will contribute both money and technical personnel to the Skybolt research 
and development effort. The Dougla nched ballistic missile is expected to go 
into operation on part of the RAF Bom! nmand Victor and Vulcan fleet in 1965 
RAF will fiy V-bombers to the U.S. f tional tests of Skybolt at Eglin AFB 

Royal Air Force will use the rocket-powered Vickers Blue Steel Mark I air-to-ground 
missile (sce p. 109) on its Victor and \ ymbers until Skybolt is ready 

Polaris missiles are expected to go into submarine service with the Royal Navy in 
the 1967-68 period. U.S. will provide t | assistance to Britain for its own Polaris 
submarine building program. Any eat tish use of Polaris would depend on U.S 
supplying the North Atlantic Treaty O tion with a mobile, land-based Polaris 
system 

British plan to use their own thermonuclear warheads on both the Skybolt and 


Polaris missiles 


Discontent over promotion policies may cost the Air Force many of its electronics 
officers. Many officers reaching thei: retirement option are unhappy over the 
policy of selecting general officers almost tirely from rated flving officers. This unhap- 
piness is developing at a time when USAF’s need for electronics specialists is growing 

Avionics companies have caught wind of the mounting discontent. ‘They arc 
actively recruiting colonels and lieute nels with electronics background who 


are approaching retirement eligibility 


Nuclear aircraft program is under study by an ad hoc committee of the Air Force 
Scientific Advisory Board. Survey will | with a June 15 visit to Pratt & Whit- 
nev in Hartford, Conn. Group is h Frnest Plesset, chairman of the board’s 


nuclear panel 


Efforts to save hardened SAGE super-combat centers from the budget are pegged 
to the argument that the centers could double as government command posts in a 
nuclear attack. Funds for eight of th vind centers were cut from the Fiscal 
1961 budget. Supporters say any one of iper-combat centers, equipped with an 
AN /FSQ-7A digital computer, commun ind display facilities, could be used to 
conduct the nation’s military operati f other centers were destroved in a nuclear 


attack 


Departure of Associate Administrator Richard E. Homer from NASA at the end 
of the month will mark the first in a f changes in top echelons that will occur 
over the next half-vear 

Administrator T. Keith Glennan is expected to stay in office until President Eisen- 
hower leaves the White House in January ubtful that he will stay bevond that 
point unless the next President makes i for his services 

Homer Joe Stewart, head of the NASA Office of Program Planning and Evaluation, 
set a two year limit when he accepted the job. He is expected to leave NASA head- 
quarters late next fall to return to Calif Institute of Technologv’s Jet Propulsion 
Laboratory 


Air Force Col. Charles H. Roadman will join National Aeronautics and Space 
Administration soon as a special assistant t irk Randt, director of the Office of Life 
Science programs. Roadman currenth f of the human factors branch under the 
Deputy Chief of Staff for Development USAF headquarters 


Senate Appropriations Subcommittee on the Armed Services meets this week to 
write its version of the Fiscal 1961 defense budget. Defense Department is scheduled 
to have a report on the aircraft nuclear n program, requested by House Appro- 
priations Committee, completed by Oct Legislation establishing an Office of 
International Travel and Tourism has rroved by the Senate Commerce Com- 
mittee and stands a good chance of enact t this session . Defense Department has 
scheduled the annual Quantico meeting of top level civilian and military officials for 
June 16-18. About 160 officials will d itters of common interest, exchange ideas 
during the sessions at the Marine Corps School, Quantico, Va. . . . House is expected to 
debate proposed changes in the National S \ct this week. Changes in patent policy 
will be the most controversial issuc —Washington Staff 
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U-2 Data Aided U.S. Military Planning 


Gates says Defense got valuable Soviet information, 
Senate hears explanations of program and incident. 


By Evert Clark 


Washington—High-altitude reconnaissance flights of the Lockheed U-2 
over Russia provided Defense Department with military planning informa 
tion on “airfields, aircraft, missiles, missile testing and training, special 
weapons storage, submarine production, atomic production and aircraft deploy 


ments and things like these,” Defense Secretary Thomas S. Gates, Jr. said 


last week. 
Gates’ testimony before the Senate Foreign Affairs Committee was the first 


detailed official acknowledgment of the great value of the reconnaissance 


accomplished by the U-2 since 1956 


Although the U-2 program was op 
erated by the Central 
Agency—with weather research by Na- 
tional Aeronautics and Space Adminis 
tration and USAF’s Air Weather Sen 
ice offered as the ostensible reason for which 
the flights—Gates said it is oby s that il] 
Defense was “the prime customer” for 
the information 
was the major interest.” 

Results of the flights have been 
sidered in formulating our militar 
grams,’ Gates said 

The Senate committee took { 
of secret testimony the U-2 f alert, 
tions, the government's respon to lar time 1 merely 
Soviet claims that one had been shot legre up or down the scal 

ordered the alert, the 
yrtiy Wm” rcadyv wa iware that Soviet 
mit conference in Paris on Mav Khrushchev wa le 

After by Centr ntell id apologies from the Presid 
gence ( 


parts 


The heavily censored Drvden testi- 
mony did not make clear, however, how 
if anv, NASA officials knew in 


specificalls 


Intelligence 
many, 
the preceding four years 
what the U-2’s basic mission was and 
igency was directing the over 
programs 
secretary 
} ur rdering of a 
from Paris on the 
ust before th 
said he 


Gates also defended his 
communications alert 
May 15 


summit conference wa 


gathered, im 
night of 


; 
to begin and would do the sam 


igain under similar circumstance He 
- 


ces Are iW 


, 


ind at anv par 


) i matter of moving 


! 
down and the pilot captured on May 1, 
near Sverdlovsk, and the ab 


censoring 
Agency and State 
of the testimon 
public, although none of t 
by CIA Director Allen Dull 
le ised The ! s he H ih cn 
the testimony which ] 
that of Dr. Hugh I 
administrator of NASA 
familiar NASA’ 
U-2 program dating back to the origin not recall personnel fi 
involvement of the predecessor National here was no move of forces in 
Advisory Committee on Acro! 
four years ago 


incident the 
: 
planned 


he t ' ' erence, Gates said 


Precautionary Alert 


not an act th 


Di 5 ‘i? defensive 
portion 
} 


committee 


with 


iona;»© mecasul 


However, I want to empha ize that 
certain that if subsequent 
developments made necessary a higher 


state of readiness, such action coul 


did make 
Dryden Testimony 


Committee Chairman Sen 
Fulbright (D.-Ark 
Drvden testified that 
“long experience—I think he k 
good deal about what was going on 


Fulbright said it was 


VW i] lam 
iftcr 


1 
} 


mad 


told reporters 


Drvden had 





Alert 


defense com 


ot New Defense 

Washington—Another 
munications alert and exercise began at 
11 p.m. EDT last Wednesday and was 
scheduled to last several days 
Secretary Thomas §. Gates, Jr., said the 
Joint Chiefs of Staff had recommended 
more such alerts on a 
as a result of the one called last May 15, 


1 rather danger- 
NASA 
as a ifion 
Drvden’s testimony made it clear that 
NASA was taking directions from CIA 
from a period shortly after the down 
ing of the U-2 became known until 


May when NASA was instructed to 


to have used 


ous undertaking 


cover for espionage oper Defense 


“no-notice”’ basis 


the night before the summit conference 





refer all further questions to the State 
Department 


was to have begun in Paris. 








taken promptly and convincingly,” 
Gates said 

Under the circumstances, it 
most prudent to me to increase th 
awareness of our unified commander 
Moreover, since commands and indivic 
uals concerned in the decision proce 
including the President, Secretary of 
State and mvself were it wa 


important to check out 


! 
LCOCTHCR 


OVCTSCAS 


military com 
munications.” 
Gates wanted 
ommand readiness, particularh 
respect to communications” and 
notice if possibl 
went further than I 
however, and the alert 
But the alert 
ential,” 
circum 


‘a quict increase in 
with 
with 
out public Some 
commands 

inticipated,” 
became public knowledge 
was proper and absolutely « 
Gates said and in 
would take 


similar 
tances | exactly the same 
iction.”’ 

The testimony revealed that Gates, 
Secretary of State Christian Herter and 
the President were aware that a program 

ghts was planned for approximately 
eriod in which the summit meeting 
heduled. None of them objected 
erics of flights, and there never 
liscussion specifically of whether 
ghts should be suspended while 
immit meeting was in | gTCss, 


rding to the testimon 


Cause for Suspension 


th it 


use of one dipl 


indicated 
r another would | 
hts during so man 
yuld have been 

ot 


the Mar 
prograi 
h would be 
ud 
wer to the 
flights wer 
| read this wa 
control 
Gat 
omimittce 
operator. Other te 
dicated that neither the P1 lent nor 
the National Security Coun 
omposed of the President 


under 
An carhier 
b the 


vhic h 
Vice 


I cabinet officer gen 


President and key 
pecihe 
ilter 


rally knew of or 
flights. CIA planned groups of 
nate flight ind at least nnctimes 
isked approval of these groups, but the 
pattern was that CIA served as the 
operating agency for an over-all program 


Ip} Tf 
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that had the President’s approval. 

"he U-2 program originally was rec- 
ommended by the CIA director with 
the concurrence of the Defense and 
State Departments, Gates said. Loss of 
the U-2 program “has removed an im- 
portant source of intelligence that has 
been a very successful program over the 
he said 

Russia knew of the flights before 
May 1, in Gates’ opinion, but “I don't 
believe [Khrushchev] knew the exact 
type and character of the flights. All he 
know was that there were [deleted] 
craft high above his sky.’ 

Chairman Fulbright has sought to 
determine whether President Eisen- 
should have departed from all 
precedent and acknowledged responsi 
bilitv for the U-2 flights once the U.S 
finally “cover” 
tones and partial cover stories. He also 
to determine how the 
irious decisions between May 1 and 
Mav 16 wer whether there was 
proper coordination between the agen 
cies involved and the White House and 
what, if an actions can be 
taken by the government on the 

lessons learned from the U-2 inc 


past,” 


hows I 


ibandoned its series of 
was attempting 


int ide 


corrective 


basis 


r, Un of State Doug 
Dillon and oth Administration 
I the ( incident largel 
or a Soviet police 
ioned wrecking the 
even if the U-2 in 

lappened 
the handling of post 
» the 
with almost even 
witness den said he and NASA 
Administrator Keith Glennan were in 
on Ma that a U-2 had been 
furth detail \ 
m of te immedi 
that 


lersecrctar©y 


that 


public was 


ort ied 
st. without 
iderable 
iteh following 
leted 

NASA “felt the 
questions because for four vears the 
existence of this NASA weather flight 
had been known,” 


con 
port stimon' 
tatement was de 


burden of answering 


a 
program [using U-2s 


Drvden said 
Subsequent to May NASA asked 
should answer questions on the 
downing of the U-2, but Dryden did 
not sav in released testimony who 
NASA asked. But at some time before 
Mav 5, the CIA began giving NASA 
il] its instructions on how to respond 
to questions. CIA said the answers had 
been coordinated with State Depart- 
ment, but NASA had no direct dealings 
with State, Dryden said 
We asked for information,” Dryden 
said The operation was not ours. We 
had no knowledge of the operation it- 
sclf. We said, ‘how shall we reply to 
these questions? We realize the fact 
that vou do not know very much about 
where this airplane is, whether the 
Russians have an airplane, whether they 


how 
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for such flights.” Herter said this state- 
ment was “‘still partly cover.” On the 
following Monday, May 9, the Presi- 
dent decided after meeting with De- 
fense, State, CIA and others to assume 
esponsibility for the flights and make 
Herter called “the full state- 


have the pilot. What do you w 
to say in this interim period? (¢ 
find out more about it?’”’ 

CIA and NASA worked out 
lines” for answering question 
occurred before Khrushchev ann 
that the pilot was alive and th t vhat 
captured. NASA answered carl ment.” 
tions, but at a National Sect Large portions of the testimony con- 
cil meeting held outside Was! ming Hagertv’s role in the events, and 
on Thursday, May 5, a decisi irticularly his failure to tell NASA 
made to have State answer all f that it was not to make statements after 
questions, witnesses testified ibout noon on May were deleted 

White House Press Secretar He had not called as a witness 
Hagerty was not at the meet te last week 
vith the Pr: So far,” Dryden testified, “we have 
told reporters that the Presi t had any adverse reactions on the 
wdered State and NASA t irt of people with whom we are co 
investigation and make th erating abroad in space programs” 
NASA was not told of t i result of involvement with the U-2 
cision taking it out of the com He also said NASA’s position as an 
tion channel, Drvden testified nternational weather - information 
EDT, NASA gatherer had not been compromised 
In addition to answer » far.’ 

NASA Drvden said there had 200 
inswers into th ither flights of the U-2 since 1956 
ving NASA and Air Weather Serv- 
instruments and covering 
+,000 mi. Ninety per cent of flight 
was above 40,000 ft. and 40 
) 50,000 ft., he said 
Primary purpose was to 
rbulence infor 


+ | / mc} 
loading consi 


be cn 


was at the site 


publi 


1:30 p.m 
briefing 
tions. yut th been 
lum ind 
ibout 


gather air 
mation important for 
lerations in the de- 
n of the Boeing 707, Douglas DC-8 
Electra and military planes 
Id the s] gC! to mah t fly at very high altitudes, he said 
the ment h "NASA had “no detailed knowledge 
the high-leve ion | t f flight plans until after the fact and 
far as authorit \ 1 matter of record we obtain informa- 
Washington m needed to analyze data,” he said. 


kheed 


a, 
PHOTO taken by U-2 from 70,000 ft. 
outlined section (arrow) was enlarged, ar 


ver San Diego NAS, Calif., has high clarity. When 


ito parking area markings were visible. 
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Soviets Boast of Impregnable Defenses 


Washington — Central Intelligence 
Agency does not “have a plane with 
a ceiling that could not be reached by 
our rockets,” Soviet Defense Muinister 
Marshal Rodion Y. Malinovsky said last 
week. 

In a Moscow speech, 
also backed up earlier 
Soviet Premier Nikita Khrushchev to 
countnes that might allow U. S. am 
craft to use their bases for flights over 
Russian or over any other Communist 
terntory 

Malinovsk\ 
Soviet “‘shock 


Malinovsky 
warnings by 


4 
convention of 


told 
workers” had 
given orders to his chief of rocket 
forces, Marshal M. I. Nedelin, “to 
strike at any base from which a plane 
might flv to violate the territory of the 
Soviet Union or the socialist countries.’ 
Russia has modern technical 
“to determine quite precisely 
the plane flies from, to 
flight and to determine where it lands,’ 
the defense minister said. ““This means 
that no one 
responsibility.” 
“The action retaliation against 
bases} would be fully justified,” Mali 
novsky said, “because we do not know 
what the intruder plane may carry. It 
may well be a hydrogen bomb 


Soviet Defense Strength 


Malinovsky took exception to West 
ern statements that flights of Lockheed 
U-2 reconnaissance planes had proved 
that Soviet defenses were weak and that 
Russian anti-aircraft rockets could not 
reach above 60,000 ft 

“All of these unsuccessful attempts 
to cast doubts on our anti-aircraft 
defenses and at the same time to restor 
faith in the invulnerability of the Lock- 
heed U-2 are very important to enlist 
new spies like [U-2 pilot Francis} Pow- 
ers,’ the marshal said 

“Perhaps the gentlemen from th 
agency of Allen Dulles [Central Intel- 
ligence Agency] really do not know 
about the existence in the Sovict armec 
forces of an anti-aircraft potential, so 
I will tell them 

“Gentlemen, we have such 
and we have wonderful rocket 
Our rockets are able to hit targets not 
only at an altitude of 20,000 meter 
[more than 60,000 ft but much 
higher,” Malinovsky said 

“In short, you do not have a plan 
with a ceiling that could not be reached 
by our rockets As you sec gC ntlemen 
sometimes we find it possible to bring 
some of our secrets into the open 

Two davs earlier, Khrushchev 
the same group that Sovict defenses 
once had been weaker. He said he had 
known of past flights and added 


that he 


means 


where 


watch over its 


will manage to est Ipe 


rockets 


men 


told 
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“Now they say that the Sovict Union 
showed its weakness, meaning that in 
the past we could not bring down their 
Yes, such a situation 
Our fighters climbed that high 
but they couldn't find the 
planes and strike at them,” Khrushchev 
said 

‘In those days the 
told its scientists, engineers and work 
ers that the gap was to be filled and 
our skies should be clear of 
cnemy planes. [They] did a good job t 
fulfill this assignment. They 
leeway, so to say, and produced wen 
derful missile techniques. And now it 
is the American militarists themselve 
who gave us this chance of 
strating the full effectiveness of these 
missile techniques.” 

Khrushchev repeated his 
the first missile fired hit th 
20,000 meters altitude, and sax 


planes existed 


AZLTCSSor 


government 


swe pt 


made up 


demon 


1 





New Soviet U-2 Story 


Moscow—Soviets now claim that the 
Lockheed U-2 lost near Sverdlovsk was 
made of titanium and as a result its 
structure was so light that it floated to 
earth from an altitude of over 60,000 
ft. and landed without disintegrating 
completely. 

This latest Russian explanation for 
the relatively good condition of the U-2 
structure and equipment on exhibit in 
Gorki Park indicates also that the air- 
craft was not hit directly by a rocket 
but was sprayed by shrapnel from a 
warhead that exploded nearby 

Two previous accounts of the down 
ing of the U-2 have been given by the 
Soviets. Premier Khrushchev said ini- 
tially that the aircraft had been hit by 
a “remarkable” rocket. The description 
of the firing of this rocket given in Red 
Star, the Soviet army magazine, stated 
that the U-2 exploded when it was hit 
First Russian pictures of the U-2 “wreck 
age”’ showed an aircraft that was almost 
completely disintegrated. These pictures 
were declared by U. S. experts to be 
fakes, and they bore no resemblance 
to the U-2 wreckage later exhibited in 
Moscow. 

Second version of the U-2 intercep- 
tion and downing was circulated at this 
display of wreckage. It said that the 
rocket had hit the U-2 in its Pratt & 
Whitney J75-P-13 engine, and that this 
had prevented the pilot from being in- 
jured. 

Examination of the U-2 wreckage in 
Gorki Park indicates that the pilot, 
Francis G. Powers, made an emergency 
belly landing in the aircraft (AW May 
30, p. 32). 











was the last day spy planes could be 
sent into our skies with impunity.’ 

U. S. “militarists” now are worried 
“because their entire military concept 
of attack on the Soviet Union, based 
on the use of bombers, crumbled away,” 
Khrushchev said. “Indeed, modern 
bombers do not fly higher than 12,000 
to 15,000 meters 

‘This means we shall certain 
not let any bomber get through to its 
targets : 

Any of them will be 
cither by missiles or by fighters or by 
inti-aircraft guns which shoot that 
high,”” Khrushchev said 


shot down 


Rocket Production 


Russia has “stopped production of 
some kinds of rockets and cut down 
production of other kinds,’’ Khrushchev 
said. “Rockets are not cucumbers. We 
can't eat them. You need only a cer- 
tain number for defense.” 

In other developments resulting from 

the U-2 incident 
e Soviet Foreign Minister Andrei Gro 
myko, who presented Russia's unsuc- 
cessful case demanding United Nations 
Security Council condemnation of the 
U. S. for the May 1 flight of a U-2 
over his country, said in New York 
as he departed for Moscow that Soviet 
forces have ‘a simple reply” 
for those “who like to reach into our 
house for such information—cut off 
such hands.” 
© Norway's Foreign Minister Halvard 
Lange told his parliament that no per- 
mits for reconnaissance flights by allied 
aircraft would be issued without special 
ipproval of the government. No _ per- 
mits have been given since May 1, he 
aid. Defense Minister Nils Handal 
said a U-2 landed at Bodo, the field 
where pilot Powers was reportedly 
headed on May 1, in the summer or 
fall of 1958. Powers himself was in 
that at about the same 
Handal said. He said there “‘is no rea- 
son to believe” the 1958 flight was 
a question of anything but a normal 
flight,” and he said it landed after 
normal clearance 
¢ Khrushchev said in a statement pub- 
lished in the government newspaper 
Izvestia that he had been prepared to 
with President Eisenhower pr- 
vately in Paris before the summit con- 
ference, and that statements by Eisen- 
hower and U. S. Secretary of State 
Christian Herter to the contrary “‘are 
incorrect.” Since Russia was the 
grossly injured” party because of the 
U-2 flight, the initiative for such a 
meeting was up to the U. S., but 
Kisenhower did not take that initiative, 
Khrushchev said. 


irmed 


arca time, 


meet 
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Mockup shows configuration and actual size of the F-1 1.5-million-lb. thrust rocket engine being developed by Rocketdyne Division of 
North American Aviation for National Aeronautics and Space Administration. Initial full-thrust tests of a complete F-1 engine are expected 
to begin next spring at the Rocket Engine Test Station at Edwards AFB, Calif. (AW May 23, p. 23). 


F-1 to Be Tested at 1.5 Million lb. Thrust in Spring 


Saturn H-1 engine in foreground is dwarfed by the F-1 mockup. A cluster of eight H-1 engines produced 1.3 million Ib. thrust during 
an 8-sec, static test at Marshall Space Flight Center, Huntsville, Ala. Full-duration firing of this cluster would last 120 sec. and 
develop 1.5 million Ib. thrust. NASA has proposed clusters of F-1 engines to obtain 6 million-12 million Ib. thrust. 





USAF Study Group Report Due 
On Electronic Support Systems 


Bedford, Mass.—Report of the Air 
Force’s Winter Study Group, which 
may recommend amalgamation of some 
of USAF’s large electronic support sys- 
tems, is scheduled for July. 

Winter Study Group also is to rec- 
ommend speeific technical areas in the 
fields of automatic data processing, 
data sensors, display and communica- 
tiens which require development effort 
to meet Air Force needs in the 1965-70 


period. 


Electronic Needs 


The Winter Study Group 
formed six months ago to analyze the 
Air Force’s projected needs for elec 
tronic support systems in the 1965-70 
period and to determine whether there 
was needless duplication in the mush 
rooming numbers of such systems which 
Air Force has programed. This list 
includes the Strategic Air Command 
Control System (465-L), Air Force 
Control System (473-L), Intelligence 
Data Handling System (438-L), Elec- 
tromagnetic Intelligence System (466-L) 
(AW Mar. 7, p. 229 

Under its charter, the Winter Study 
Group is authorized to determine what 


was 





Tiros Spin Rate 

Washington—Tiros I weather satellite, 
which is returning pictures of the earth's 
cloud cover from both high and low 
resolution cameras two months after 
launching, has had its spin rate increased 
to ensure stability. 

One of two pairs of Atlantic Research 
Corp. spin rockets attached to the satel 
lite’s base was ignited May 27 from the 
Army Signal Corps ground station at 
Ft. Monmouth, N. J., as Tiros made its 
819th circuit. Spin rate, which was 
slowed from 136 rpm. to 12 rpm. shortly 
after launching, had decayed to 9.4 rpm. 
Since about 9 rpm. is a critical minimum 
speed for stabilization, the rockets were 
fired in an attempt to spin it up to 12 
rpm. Actual rate achieved by the firing 
was 12.85 rpm. 

A circuit between Tiros’ high resolu- 
tion camera and the recorder that stored 
its information failed one day after 
launching on Apr. 1. But National Aero- 
nautics and Space Administration said 
that on May 11, the circuit cleared, and 
Tiros has been able to store and relay 
high resolution pictures since then. Ra- 
dio Corp. of America, which developed 
most of the satellite’s instrumentation, 
has speculated that internal temperature 
was responsible for the failure and later 
operation of the circuit. 
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intelligence, command and _ control 
functions are required by USAF Head- 
quarters, theater commanders and the 
Strategic, Air Defense and Tactical Air 
Commands, then recommend the best 
way to meet these needs with minimum 
investment and duplication. 

Headed by Gordon N. Thayer of 
American Telephone & Telegraph 
Corp., with Lt. Col. John L. Lombardo, 
USAF Command and Control Devel- 
opment Division, and John F. Jacobs, 
Mitre Corp., as executive directors, the 
group now has 119 full-time members 
Majority of the personnel are drawn 
from Air Force centers, Lincoln Labo- 
ratories, and Mitre Corp., with a few 
technical experts on loan from industry 

In addition to four system design 
panels which are analyzing user re 
quirements, the Winter Study Group 
has established 13 specialty panels 
Each of these specialty panels is study 
ing a specific technical area or factor 
to determine whether the state-of-the 
art can meet the demands of the pro 
posed systems by 1965 and to pinpoint 
specific areas which need more develop- 
ment effort 


Panel Subjects 


Specialty panels now encompass data 
processing, sensing cquipment (such as 
radar, infrared), communications equip- 
ment, human factors, display, computer 
logic logistics, cost, vulner 
ability, design methodolog 
nature of the threat, and special studies 

Each of the four system design 
panels, after detailed talks with 
commands, will come up with its own 


concepts 
V( ipons 


uscT 


recommended system design which will 
then be compared with the design ap 
proach being employed in support sys 
tems now under development to deter 
whether the best approach is be 
ing used 

The 
slated to present 
tions to USAI 
operating commands in oral presenta 
tions later this month to get their re 
actions and writing final 
panel report 

Each of the 13 specialty panels is 
expected to issue its own report, indi- 
state-of-the-art 
to enable 


mine 


four system design pancls are 
their recommenda 


headquarters and the 


ideas before 


cating areas where the 
is not sufficiently advanced 
projected systems to become opera- 
tional and effective in the 1965-70 time 
period. Each panel also will recom- 
mend specific research and development 
effort which it believes the Air Re- 
search and Development Command 
should fund to advance the state-of-the- 
irt required for support systems. 


~ 


Reports by the 13 specialty panels 
may be released to industry before the 
reports by the four systems design 
panels, according to present plans, so 
industry can learn where it should 
direct its research and development 
effort. 


British, French Weigh 
VTOL Collaboration 


London—Britain has agreed in prin- 
ciple to promote collaboration with 
France on VTOL aircraft, Minister of 
Aviation Duncan Sandys said in Parlia 
ment 

“The Hawker P1127 is designed to 
meet a probable military requirement 
and is, therefore, receiving first atten 
tion,” said Sandys, but the potentiali 
ties of the Short SC.1, are also being 
jointly studied, although “for any prac 
tical use of this aircraft, we should need 
a new design of the aircraft itself and 
a new engine.” 

\ Ministry of Aviation spokesman 
said talks between Britain, France and 
Germany had taken place only at the 
minister level so far, but would very 
shortly be continued by technical rep 
rescntatives He refused to comment 
on Sandys’ implication that Hawker 
VTOL knowledge obtained with the 
P1127 would be shared with the French 
as soon as any agreement is signed 


Soviet Space Cabin 
Operates in New Orbit 


Washington—Pressunzed cabin of 


Sputnik IV, which went into a higher 


when an 


orbit than its original one 
ipparent attempt to re-enter it failed 
AW May 30, p. 35), was still 
taining conditions suitable for support- 
ing human life last week, according to 
Russian statements 

U.S. stations now are tr 


main 


icking cight 





Earth Current Networks 


Boeing Airplane Co. is conducting 
tests near Kent, Wash., on use of carth 
currents for weapon system communica 
Concept involves trans 


electromagnetic 


tion networks 
mission of subsurface 


waves for “unwired’ communications 


between control points. Extensive ex 
perimental work in this field already has 
been done by Space Electronics Corp., 
Glendale, Calif. (AW May 18, 1959, 
p- 26). Space Electronics also is working 
on a $130,000 contract from Rome Air 
Development Center for experimentation 
and development in field of long-range 
communications using earth currents. 
The new contract deals with longer 
ranges than previous work. 











AVIATION WEEK, June 6, 1960 





pieces in orbit in addition to the final 
stage of the launching rocket. ‘The 
parade takes 31.30 sec. to pass over a 
single tracking station 

Scientist V. Parin wrote in Izvestia 
that “an essential’ before manned space 
flight is attempted “is continuous and 
thorough surveillance of all functions 
of animals coming back to earth after 
1 long stay on artificial satellites.”” Other 
statements said control of spaceships 
must also be perfected 

lollowing is orbital information on 
the pieces now in orbit, according to 
National Space Surveillance Control 
Center. Epsilon I, the largest of the 
cight that are traveling roughly in a 
group and the only piece that is trans- 
is assumed to be 
Epsilon II is the 
approximately its 


mitting radio signals, 
the pressurized cabin 
rocket body, still in 
original orbit 

Epsilon V last week was leading the 
group ot cight pieces 

Epsilon | 
1S] mi., period 94.3 min 
188, 
ipogee 414, 
Epsilon IV 


pr riod 94 3 


ipogee 415 mi., perigee 
Epsilon I 


apogee 198. period 90.1 
Epsilon Il 


peniod 94.3 
periges 176 


periges 
perigee 172, 
apogee 426, 
Epsilon V 

perigce 179, period 94.4 
ipogee 411, perigee 177 
Epsilon VIl—apogee 431, 
>, period 94.5. Epsilon VIII 
perigee 180, period 94.5 


ipogee 435, perigee 175 


Suborbital Echo Shot 
Tests Radio Beacons 


Washington—Tracking beacons were 


100 ft 


sub 


tested for the first 
inflatable sphere last 
flight of the 
munications satellite 

National A ind Space Ad 
ministration launched the sphere from 
Wallops Station, Va., and the two-stage 
id propellant Shot Put launch ve- 
hicle boosted the sphere to an altitude 
of about 210 mi 

It lew about 540 mi 
the Atlantic Ocean 

Che 100 ft. sphere, which was in- 
flated in flight, carried two beacons im 
bedded in pads of Mylar plastic and 
cemented to opposite sides. Developed 
by Astro-Electronic Products Division 


time on a 
week in a 
Project Echo com 


orbital 


ronautics 


castward across 


Midas Infrared Measurements 
Cut Short by Telemetry Failure 


Washington—An Air Force-Loch 
Midas warning _ satellite 
measurements in several different 
tions of the infrared spectrum 
its first 16 earth orbits bef 
telemetry failed and made it 
sible to complete the test prograi 
monitor an ICBM firing with an 
ing infrared sensor 

Major test objective with Mi 
was to provide design data for 
sensors to be used in operational 


early 


lites planned to warn of enemy ba 
missile attack 

Data returned by Midas II wv 
tained in several sections of the 
spectrum by using a series of fit 
adjust the sensitivity of its inf: 
Measurements of backg 
infrared from many ti 
heat earth by Mid 
were scheduled to precede the 
toring of an Air Force-Martin |] 
ICBM firing from Cape Canavera 
This developmental firing of th 
and on 


ScTISOT 
radiation 


sources on the 


I 


schedul 
data 


was successful 
the Midas II 
inoperative 
Another portion of the 
program that was not 
measurement of infrared radiation f 
These flares 
been burned 
ground at Edwards AFB and \ 
berg AFB as the satellite passed 
head. Ther 
to 100 
burned 45 s« 


ommand 


Maida 


complete 


large sodium flare 


scheduled to have 


M yuld have been \ 
desert and 
have Sodium 
probably were included in the te 
source of 
intensity 
ground to calibrate and check 
equipment in the Midas IT satellit 
Much of the high altitude dat 
infrared radiation from the eartl 
been gathered with Lockheed | 
craft operated by Air Resear 
Development Command unit 
Edwards AFB. These U-2s have 
used to monitor ballistic missile 
from Cap 
measure background radiation in 
areas. Midas II was 


the detailed infrared 


mi. in the 


gram to provide a 


radiation of known 


re) 
Canaveral, as well 

intended to « 
data up to 


ibout 300 mi. The satell 


xtend — FIRST SUCCESSFUL Midas launching is car- 
t ried out at Cape Canaveral. Convair Atlas 


ICBM is booster, Lockheed Agena second 
stage carries infrared reconnaissance package. 


of Radio Corp. of America, the beacon _ tudes of 
were 10 in. in diameter and 2 in 
thick, and they weighed 11 oz. each 
One beacon transmitted on 107.94 
me. and the other on 107.97 mc. They 
had a power of about 5 milliwatts, and 
they were powered by solar cells which 
charged nickel-cadmium batteries. 

\ small whip antenna was carried 
in a spiral groove in each beacon, and 
the antennas extended when the bal- 
loon inflated. 


orbit was almost circular, with a 32 
707? 
ipogee and a perigee of 292 mi 
Stabilization system in the Lock 


wafers 


it Naval Missile Facility, Pt. Arguello, 
Agena second stage of the launch Calif. has been completed and turned 
cle, which is an integral part of ver to BMD. The Pacific Missile 
Midas II satellite, functioned w Range launch complex consists of two 
kept the infrared sensor properl \tlas pads, with gantries, a blockhouse 
ented toward the ground during ind ground support facilities. The $6 
first 16 orbits. USAF-Convair Atla million installation was built by Wells- 
first stage booster for Midas. Benz, Inc., prime contractor to Navy 
Midas and Samos launch coi Bureau of Yards and Docks 
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Chance Vought to Build Airframes, 


Support Gear for USAF TS-609A 


Dallas—Chance Vought Aircraft was 
awarded a $1.7 million contract last 
week to build the airframe and special 
support equipment for TS-609A, the 
Air Force of National Ae 
nautics and Administration's 
solid propellant Scout launch 

Vought Astronautics Diy 
build airframe units for the fir 
1S-609A, inc tr 


whic ! 


version 
Space 


\ ehic le 


luding 
the 


stages of 
sections connect 


motors, stage separation devi 
trol surfaces and jet vanes, igi 
destruct Wit 
Company also will 
equipment. Voug 
tractor for all four stages 
Scout 

Air Force Ballistic 
will launch TS-609A 
Missile Range to 
re-entry problems 
test large scale 


} 
vehicles as the 


systems al 


study 


and t 


l 
chniqu 


h 


models of su 
Dvna-Soar glide 
t resear h 
loads. The 


send ll 


launch various 
velopment pay 
be able to 
in altitude of 

Acronutronic 
tor Co. has 
design and de 
Oe 


pratt experin Cl 


inte 
riers TO! 
nutronics 
ind integrati 
USAI 
ing specifications 
ordered by the 
vill | 
it and 
AMR 
Air Force an 
variety 


solid prop 


enici 


x: TESpO! 


un 





Data Systems Directorate 

Dayton—Air Materiel Command has es- 
tablished a new Directorate of Data Sys- 
tems at AMC headquarters here 
will be responsible for development and 


which 


implementation of standard materiel data 
Air Force and for logis 
data 
d'tectorate, headed 


systems for the 
tics management within 
the AMC. New by 
Brig. Gen. Francis C. Gideon, will pro 
of for Air 
Force contractors on problems involv 


systems 


viGe single point contact 


ing processing and transmitting 
AMC and 


for 


infor 


mation between contrac 
data 


manufacturers 


its 


tors, as well as automatic 


processing equipment 
AMC now employs 18 large, 10 medium 
and 29 


facilities. 


small computers at its various 
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net R 


in the basic four-stage Scout vehi 
USAF apparently will 
three stage vehicles along with th 
Engines 
the firs 


ust wo and 
hour 
Stage version 
binations will be 
Senior, second 
third stage Hercules 
| iborator X-254 in 
ules-ABL X-2458 
Standard pay oad ¢ 
ll the configurations, 
1. A standard 
ll fligl 


to ! 
ne 
Hn 


( irried on 


1 


tciemetn 
1 
compicm 


iment 


United Wins Contract 
For Segmented Engine 
Calif.—Um hnol 


Sunnvvale, 


, 


XLRIIS h 


ording 


lechn 


lopment program i¢ 
Adelman, United 


uftive vic esident 





X-15 Control System 


First airborne checkout of the North 
Aviation X-15’s ballistic con- 
trol system was accomplished on the 
ninth flight of the 
two aircraft, sixteenth powered flight in 


American 


powered number 
the series. 

Reaction control system “operated 
well” at 50,000 ft. altitude at a speed 
of Mach 2 with pilot Scott Crossfield 
at the controls, although the system ac- 
tually is not needed much below 100,000 
ft. Designed for out-of-atmosphere por 
tions of the X-15 research program, the 
hydrogen peroxide powered jets are lo- 
cated in the nose and wing tips for atti 
tude control and develop from 40 to 
110 Ib. of thrust. The 9 flight, 
including 4 min. under rocket power, 
furthered stability 


also and control in- 


vestigahons. 











Rocket Engine Award 
Given to Rocketdyne 


Washington — National Acronautic 
nd Spa Administration chose Rocket 
ion of North American Avia 
eck to devel 1 200,000 Ib 
rocket ( 


id 
S-I] 


nm 


! 
hydrogen 
Saturn 


ngin 


S-II 


ind 


] 


aevciopin nf pro 


will 
& Whitne 
in S-V, the 


; 


SIV 


200.000 Ib 


required onlh 
it the end of 
ir development period. The 


| 
t 
be i ng 


5,000 Ib. rating 


n powerplant will 
initial 


readily 


with an 
It is to be 
to later conversion to a multiple 


CHigine ngic 


ipabilit adapt 


system 


AVIATION WEEK, June 6, 1960 





First photos of Titan try vehicle production show final assembly at 
Avco Corp. Lycomin ) n plant at Stratford, Conn. RVX-3 vehicle 
at far left (above), in ike the one at center, is mounted on an 
Air Log ground handli hose height is calibrated exactly for loading 
in air delivery trailer at t. This care is to prevent any surface scratch 
or dent. Trailers are loa to USAF C-124s or C-119s and delivered to 
Cape Canaveral, Fla milar dollies are used for unloading. 


Titan Re- Entry Body Assembled 





Technician inspects an RVX-4 vehicle sensor with a magnifying glass (above) as another tightens the assembly cradle, mounted on a 360 
deg. turntable. Cradle holding RVX-3 at left has provision for hoist attachment in t! ke and is used in mating the vehicle to the 
booster. Yoke rotates through 90 deg. at vehicle's center of gravity. Flare section of a dvanced vehicle (extreme left, below) is pre- 
pared for mating to the cylinder section. Third section into which the vehicle is divided is the nose section. Rear view of RVX-4 vehicle 
shows data cassette, the white spot on the circumference of the flare, and the conical sect mtaining the recovery equipment, including 
telemetry antenna, shark repellent and a balloon. Container at right is handling equip t for installation of components in the cylinder 
section. RVX-3, -4 vehicles are part of a family designated Series IV leading to the d ypment of the Mk. IV operational nose cone. 


ee 4 _ os 











Defense Opposes 


Bill to Tighten 


Incentive Contracting Practices 


By Katherine Johnsen 


Washington—Department of Defense 
strongly opposed legislation which 
would ban incentive payments on_ its 
contracts unless the manufacturer can 
“completely demonstrate” that he has 
earned them. Opposition was expressed 
at hearings last week before the House 
Anned Services Committec 

lhe legislation, which also has pro 
visions aimed at increasing the use of 
advertised bid contracting and at in- 
creasing competition in negotiated con- 
tracting, is sponsored by Rep. Carl 
Vinson (D.-Ga.), chairman of the com 
mittee (AW May 16, p. 125). It was 
drafted by the General Accounting 
Office. 

Che bill is a byproduct of hearings 
last vear on extension of the renegotia 
tion law, during which the 
industry and Department of Defense 
urged an amendment that would have 
cxempted incentive carnings under in 
centive-type contracts—widely used by 
Air Force and Navy in missile and ait 
craft procurement—from the  regulat 
renegotiation process. Vinson charged 


IcTOSpacc 


at the time that the objective of the 
industry was excessive profits, and he 
succeeded in having the renegotiation 
law extended without significant change 
for three years, to June 30, 1962 

The Vinson legislative proposal on 
incentive payments 1s that “no contract 
negotiated shall contain a_ profit 
formula ot redetermination pro 
vision that would allow the contractor 
increased fees or profits for cost reduc 
tions or target cost underruns resulting 
from other than those which 
the contractor can clearly and 
pletely demonstrate are due to his skill, 
cfhciency, or ingenuity in the perform 
ince of such contract.” 

Vinson’s conviction—and also that of 
GAO and the Renegotiation Board—is 
that the contractor “savings” under in 
centive-type contracts for the most part 
have been due to cost 
when the target price was established 
Army has price redetermination 
ontracts in its missile procurement, in 
stead of the fixed-price incentive type, 
ym the grounds that the real savings 
from contractor efficiency or ingenuity 
can only be determined and 


pric c 


Causes 


com- 


over-cstimates 


used 


rewarded 


Marine Corps GV-1 Tanker Makes First Hookup 
Grumman F9F Navy jet is refueled by Lockheed GV-1 turboprop tanker in first actual 
hookup of the new U. S. Marine Corps tanker version of the C-130 to a jet fighter. Drogues 
can be extended from pods under both wings of the plane to enable simultancous refuel 


ing of two jets. 


New tanker goes into service this year and carries a total of 10,560 gal. 


of jet fuel, transferred at 300 gpm. Photo was taken from USAF C-130B. 
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following actual production experience. 

Assistant Secretary of Defense tor 
Supply and Logistics Perkins McGuire 
told the Armed Services Committee 
that the effect of the Vinson proposal 
hitting at incentive contracts would be 
“to force the Department to enter into 
more and more cost-plus-a-fixed-fee con- 
tracts” which are “frequently the most 


ineficient types of con- 


costly 
tracts 

In seeking cost reductions, McGuire 
want all ongen reductions 


and 


said, we 
and not just ‘those which the contractor 
can clearly and completely demonstrate 
to his skill, efficiency, or in- 
If we limit our sharing of cost 
reductions to those as to which such 
proof is possible, many other cost re- 
ductions would never be made because 
incentive for the 
them.” He sug- 


“a positive 


are duc 
genuits 


would he no 
contractor to make 
gested that there would be 
incentive” not to make cost reductions 

so the contractor could keep his profits 
high, and keep both costs and profits 
high on follow-on contracts 

Experience with incentive type con- 
McGuire “has 


trated fo us 


there 


demon- 
mor;re 


argued 
that it is 
important in dollars to the government 
that all potential savings ‘ 
much as 80% of such 


govetninent, 


tracts 


much 


fo assure 


be made 


with a 
erting to the 
liscourage any part of such 
] because thev wet not 
earned.’ ”” 
ited = the 
d in determining cost 


idmunistrative 
carned” by a contrac- 
xample, he pointed out that 
dificult to 
in the price 
miponents 
cfhoaiency of the 
tor or whether they had been brought 
ibout through skillful purchasing by the 
prim mtractor. Decisions as to who 
had what amount, McGuire 
. j 


ol controversial and 


determine 
tions of sub- 


contra were attribut- 


ible to the subcontrac 


immed 
d “ yutd he 
cause disputes, delays, and increased 
administrative costs 

McGuire also opposed a provision of 
the Vinson which would 
require that a decision to enter a cost 
st-plus-fixed-fec, or imcen- 
made at the Defense 
ecretary level on the 
vould impose a “serious 
secretaries. At present, 


is delegated to contract- 


legislation 


contract 
tive ontract b 
and servi 

grounds that it 
burden” on the 
this 
ing personnel under regulations provid- 


iuthorits 


ing detailed guidance as to when these 
types of contract can be used McGuire 
pointed out that only the contracting 
officer is familiar with the specific de- 
tails of a negotiation, and said that ‘to 
require further approval by the secre- 
taries of each individual contract appears 
to be both unnecessary and totally im- 
practical administratively.” 
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Seanel 


French four-stage research rocket which was fired last month from the Ile du Levant 
re-entry. First and third stages were made by SEPR rocket company 
Recherches 
French IRBM 
before separating at 4,900 ft. 
ft. Third stage delivered 7,714 Ib. thrust for 4.6 sec 
during descent when fourth stage ignited and accelerated missile to maximum descent 


Office National 
major responsibility in 


44,080 Ib 


d'Etudes et de 
the 


thrust for 5 sec 


Nose cone instrumentation included telemetry transmitter with 41 


News 


Rocket Telemeters Re-Entry Data 


vas designed to yield data on ballistic missile 
Second stage was built by French navy. Final stage was made by 
Acronautique, which conducted firings | programing for Sud Aviation, which has 
his first flight of the 40-ft. rocket lasted 6 min. 15 sec. First stage delivered 

thrust for 32 sec. and separated at 75,000 
iltitude at 3,500 mph. Third stage separated 
ed of 5,000 mph. at about 15 mi. altitude. 


program 
Second stage delivered 4,408 


and carried missile to about 9% 


information chan 


ily engaged in 
gning a fhve-t win 


raft called the Presence 


boom 


270 


Digest 


cargo 


Power- 





Kaman H-43B been cleared for 
peration as so alteration kits are 
|. Helicopter w grounded 
Nia bec blades struck the 
ver il during certain unusual 

lop 10 in. of the 
will be replaced with 
naterial that will not 
they strike it. Altera 
HH +3Bs delivered so tar 
tak 


nst 


*, > 
mditions 
tail 


} 
niast 
pid 


flight 
alum num 

lich? 
1 heh 
damage 


tion of the 
d to 


rotors if 
two weeks 


Indian technical delegation is sched- 
uled to visit Sikorsky Aircraft this week 
during a U.S. tour which is part of a 

mtinuing study of turbine-powered 
helicopter India the machine 
primarily to transport and supply troops 
in the 


border with China 


needs 


Himalaya mountains along the 
Indian government 
is studving both U.S. and British types 
Sikorsky Aircraft licensed Japan’s Mit 
ubishi Heavy Ltd., to 
ind sell the twin-turbine $-6] 
Asian countries 
msidering both military 


Industries, 
product 


in Japan and other 


Japanese arc 
] 


ind civil use of the helicopter. 
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its will be tw 


Astazou 
P i\ load 
16 in 


pressurized 


| urbomeca 
yprops of 500 shp ich 
ild be 12 first-class passengers 
class Cabin 1S 


Air Force-Martin Titan 
operational \ » Mark IN 
its fifth 5,00 ni. fl 
Atlantic Mii Range 
the countdown for the fir 
flight 
12th successful 


ight dow nom 
SAC 
st time Strategic Air Command will begin 
, ‘ ] . 
ng Minuteman railroad equipment 
techniques June 20, using the facili- 
£13 U.S Special train 


make six trips in a test series sched- 


which wa reported t 


flight in 16 laun 
railroads 
Nose cone was fired 

the itmospher n a re-entr for completion by November 
iblation characteristi 
Knight flight from Woom 
Mav 24. Black Knight 
pr ypellant sccond 
downward 


of the 


qguyril 
Air Force has awarded a $12 million 
itract for research and development 
on graphite to National Carbon 
1 division of Union Carbide Corp 
will build a laboratory at 
wrenceburg, Tenn. for part of the 
USAF is interested in graphite 
structural material for missiles and 
ace vehicles because of its strength 
high temperatures 


wher i 
mi earth pany 
Industries | von N rk 
ut 
stellar-inertial navigation system 
in advanced long-range Navi 

Kollsman Instrument will pro 


the svstem 


Litton 


competition to develop in 


Nationalist Chinese air force is get- 
im ting Lockheed F-104 supersonic day 
monitored by Naval Avionics | fighters under the Military Assistance 
at Indianapolis (NAF I) Program (AW Nov. 23, p. 30). First 
two fighters were delivered late last 
month to Kuan Air Base, Formosa 


tracking element of 
contract to Litton. Prog 


French aircraft 


SIPA, 
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Airlines Will Fight Transport Integration 


ATA wins right to enter ICC case considered test 
of railroad drive for common ownership authority. 


By L. L. Doty 


Washington—Domestic scheduled airlines won the right last week to inter 
vene in an Interstate Commerce Commission hearing which the airlines 
view as a primary test case in the current drive of major U. S. railroads to 


enter air transportation. 


The ICC case, involving the proposed sale of the John I. Hay Co. barge 
line to the Illinois Central and Southern Pacific railroads, again focuses atten 
tion on the growing conflict between the rail and air industries over integration 
of all modes of transportation either through direct acquisition or new entry 
{ir Transport Assn. was accepted as a party to the case in behalf of the airlines 


So far this vear, six bills have been 
introduced in the House and three in 
the Senate, each of which is written to 
facilitate common ownership of two or 
more forms of transportation. The ait 
lines have vigorously opposed these bills 


case on 


h) 


ind have intervened in the IC(¢ 

grounds that the final d« 

1 precedent in the 
Thus the battle lines bet 

industries are with the railt 

gaining impressive support in their dri 


ent the 1 


issues 
lear, 


to remove restrictions that pre 
from operating air 

them in conducting highway or 
borne operations. Airlines 
for complete 
that the rails 
strained entr 


1] 
i d i 


ric r handicar 
SCTV IC OI handicap 


independen 
; _ 


that wi 


cral policy sta 
that indicat 

ire ready either ( 
door decisively on the 
mon ownership. For « 
merce Departm« nf, 

n a federal tr insportat 
this somewhat ambigu 
7 


Generally ontre 
transport by another 
nor recommended 
flexible attitude on the part of 
ulatory authorities is de 
clear demonstration can be mack 
increased efficiency will result 
Alan S. Bovd, newly appointed men 
ber of the Civil Aeronautics Board, r 
cently made this statement, leading in- 
dustry observer e that « 
ownership is not a closed issue as far 
the CAB is concerned 
It is my judgment that the us 
of combined or joint rates with other 
type carriers can help achieve the poten 
tial in [air] freight. Without vigorous 
action in this direction, the time mat 
well arrive when common ownership of 


If ible Mi he 


to belie. ommon 
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different modes of transportation will be 
not only permitted, but encouraged by 
Congress.” 

Railroads 


precluded” from engaging 


ontend they are 
tively 
yperations, are prohibited from op 
truck service 
condition 


under 
1 


ipp! 


ing interstate 
me terms and 
yperators and 

innot operate ini 


non-railroad 


ipplied, ( 


i cx upon 1 Specia i 
They charge that present restrictions 
n from language used in the Inter 
rce and Federal A 

idd that u 

idministr 


than fr 


lafhion 


by i ilroad 
roved that sucl 


rromote the pul 


uch carrier 


ise aircraft 


testing 


St phen VTA 


luded that the railroad 





American Sues TWU 


Pulsa—American Airlines filed a $684, 
703 damage suit here last week against 
fransport Workers Union for an alleged 
“unlawful walkout’ of Local 514 Mar 
31-Apr. 4. The suit was filed in U.S 
District Court. 

On Apr. 27 
permanent injunction against the union 


American was granted a 


which, the airline said, ended a five-day 


work stoppage at its Tulsa base and 


slowdowns elsewhere in its system 











more than the limited entry into air 
transportation possible under the word- 
ing and interpretations of the Aviation 
Act. He said 

“This proposal is in direct conflict 
with long-established and frequently re 
affirmed congressional policy in preserv- 
iny the independence cf the 
forms of transportation 

Stephen argued that 
would lead to transport monopoly. He 
said that the general public interest 
‘would not be promoted by permitting 
all modes of transportation to gravitate 

general private transport 
with fewer centers of 


mous 


integration 


into a few 
companies con- 
trol.’ 

The railroads have labeled the 
of monopoly as “hollow.” They point 
out that, even with the removal of ex- 
isting restrictions, all applicants—includ 


charge 


railroads—would be required to 
entry into other areas as in 


nterest 


ng the 

justify their 

the publi 
ll bids for 


ror new 


icquisifion t xisting 
1 


entry will require 


the competiti ffect 
r\ igenc rul ne 
‘\ 
testimony before the In! 
Commission last wech 
nt Stuart G. Tipton dre 


the barge lines 


rge line 
to those 


moce 
B th h iv 


growth period 
re hopeful 
he brought 
ad control.’ 
inted to the he 
by the airline 

program 

f the airline 

ontrol of ( icting”’ 
sf the | vould 
i] o it the air transport 
ndustry it now has toda 
\lthough 


opposed to railroad 


ther forms of tran porta 
tion. are proposals 
for common ownership, they ar 
ement that joint rates and fares 
Nu developed if a properly coord: 
ated transportation vstem is to be 
naintained. The Federal Aviation Act 
for the development of 
uch rates and provides for creation of 

joint board composed of members of 
the ICC and the CAB with full juris 


diction over through-services and rates 


in gen 


ral aore 
g 


if 1958 illow 
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New Passenger Wing, Tower for Vnukovo Airport 


Construction has begun on the new, two-story passenger wing at Moscow's Vnukovo Airport. Shown to the right of the present terminal, 
which is in the center of sketch, the new structure will accommodate “up to 2,000 passengers” at one time. It will be connected to the 
existing terminal by galleries. Completion is scheduled for 1961. Proposed new control tower and administrative offices are shown at left. 


Aeroflot Modernizing Medium-Haul Fleet 


Moscow—Acroflot is embarking on a on supersonic transport design to a feederliner service connecting some 
new re-cquipment program to replace its ing to Gen. Loginov, who said h 100 smaller towns with the big citv 


medium-haul, piston-powered II-14 fleet to introduce this tr to Acroflot trafic hubs. Role of the An-10 is still 


with new turbojet and turboprop equip few ul yt clear 
ment, according to Col. Gen. Yogveni on’t ki who will | Acroflot is aiming at reaching a 50 
Loginov, head of the Soviet airline 1 upersonic transport illion passenger level by 1965, accord- 


The new medium-haul transports arc but we won't be the last.’ ig to Gen. Loginov, who predicted that 


e Tu-124 powered by four Solovicy In addition its negoti vhen the current seven year plan ends 
turboict engines described by Soviet intern onal service betwee that year, 50-60,000 passengers 


OUrTCe of “double contour” design ind New York, Acroflot i uuld be moving through Moscow air 
Emphasis on the outstanding fuel econ to extend | reign route terminals daily 

omy of the new Soloviev jets indicates Indonesia, a en Air cargo volume is being increased 
this designation may be a translation He said Acrofl d condi from 30 to 40% this vear over 1959 
jumble meant to describe turbofan en hnical level in bot ith major emphasis on flying fruits and 
gin The Tu-124, prototype of which — and it th getables from the southern regions to 
was rolled out last December, was ongi ernmental level approach had vet the large industrial cities of the north 
nally thought to be a supersonic design made in in similar { ff Helicopter service passenger volume in 
Gen. Logino iid it resembled the U. S. negotiati dules reased 10% in the first four months of 


lu-104 in general configuration but had = in New Yo ily | this year compared to the same period 
passenger capacity and maximum Acroflot hauled 20 n] 1959, and new types of helicopters 
f 560 mph. (900 km Maxi luring 1959, a tot re being developed for building elec- 
range was listed as 1,000 bined passeng raft om t power transmission lines and oil 

000 ft. altitude 55, Ger ginov said in pr id gas pipelines 
iid the Tu-124 could the firs rafiic fig All international air service by Aero- 
from which the Il-14 ovict airl has ever released | flot and the foreign flag carriers serving 
while other Soviet source record 1959 traffic total Moscow shifted on June 1 from Vnu- 
ft. runway requirement first ref o1 ¢ impa » to Sherementvevo airfield because 
for the new tran port r' j rvi \ i he facilities at the older airport were 
¢ An-24 powered by turboprops. No models, the Is rboprop vamped by the increasing traffic vol- 
details were available on this en rit m n 1¢, particularly those for handling for- 
new ¢ r] n other than that it is a reference to tl 1-114 vy gn passengers. Gen. Loginov noted 
product of design bureau of Oleg = flving a we roving flig new terminal facilities had been 
Antonov and probably uses a new de Moscow and Khabarovsk on der construction at Vnukovo for two 
ign Kuznetsov engine of lighter weight Siberian rout rs and said “we simply couldn't wait 
ind better fuel economy than the ongi The Aerofi I longer.”” Sherementyevo has a new 
nal serics of Kuznetsov and Ivchenko now developing utilizes issenger terminal, but it has only a 
turboprops used on the An-10 transport nd the [I-18 on its main tru ngle runway about 7,000 ft. long with 
Gen. Loginov said the An-24 would _ ices, with th 1-124 and An th intensity approach lights at both 
be used as an Il-l4 replacement, uled to op medium ha ids and GCA landing aids. A western 
sumably in the areas where grass ait between large citi tyle instrument landing system is 


till predominate engine fleet that has been oper heduled for installation there next 
t designers have been working medium haul 1 
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Flight Recorder Competition Grows 
As ATA Asks Deadline Extension 


Washington—Competition to provide 
the airlines with an all-purpose flight 
recorder is gaining momentum in the 
wake of a Federal Aviation Agency pro- 
posal to require the mandatory installa- 
tion of recorders on all turbine-powered 
aircraft by Sept. 1 (AW May 16, p. 38) 

Although it doesn’t record all the 
data taken by the all-purpose systems, 
the Lockheed Aircraft Service Model 
109-C four-channel recorder currently 
in use on most airlines is still a leading 
contender in the competition. It doesn’t 
provide maintenance data, but the com- 
pany argues that it is logically suited to 
record the accident data required by the 
FAA proposal, and it could be delivered 
on short notice in sufficient quantities 
to meet airline needs 

At the same time the Ai 
Assn. has asked FAA to extend the in- 
stallation deadline until May 15, 1961, 
to give many Carriers an opportunity to 
evaluate the more sophisticated, multi 


Transport 


channel magnetic tape recorders, which 
can provide both accident and main 
tenance data 

The same 
purpose of many carners which 
to use the LAS 109-C recorder 
said. One of the largest prosp 
users—Capital Airlines with a fleet 
56 turboprop Viscounts—plans to 
stall the LAS aluminum 


date would als« 


foil typ 
corders during aircraft inspection 
ods at the rate of six units a 
with installation completed by 
1961, ATA said 
ATA’s request has 


manutactur 


M 1\ 
spurred th 
programs of other é 
ing more complex recorders with g1 
apabilities, such as the 
Honevwell Regulator ( 
Waste King ¢ 

Lockheed Airct 
tered the field 


ders und 


Lockheed ( 
be sold under the nam 
Maintenance Recording Svst 
inits would be ready for deli 
November ] 
reach 20 a month by Januar 

Minneapolis-Hone\ 
flight demonstration of it 
AG-S magnetic tape recorder in a DC-3 
for the FAA. On a spool of 2-in. tape, 
the AG-8 records altitude, airspeed, 
heading and vertical acceleration once 
cach second to meet FAA’s require- 
ments for accident analysis 

The unit also contains one digital 


hannel which can be used to record up 


with shipment 


well recen | 


ducted a 
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to 60 other data inputs at a sampling 
rate of one per minute, plus a separate 
audio channel for in-flight pilot observa- 
tions to be recorded along with per- 
formance data. Spools of magnetic tape 
last 150 hr., and within their heavily 
insulated housing can withstand a tem- 
perature of 2,000F for 15 min. and ex- 
posure to salt water for 36 hr. Playback 
can be accomplished through the use 
of an aircraft mstrument type display, 
a Visicorder, digital counter and printer 
or large-scale digital computer. Honey- 
well estimates the new flight recorder 
will sell for less than $10,000 and will 
be available in December, with delivery 
it 20 a month by January 
Waste King Corp. flight 
uses a metallic-coated tape which re 
ords by means of stylus engravings on 
tape at the rate of 
All of the required 


recorded on 


recorder 


both sides of the 
twice per second 
hAA 
one side, and as mam extra data 
ivailable on the other side, 
the company said. The unit's tape mag 
holds 200 ft. of tape which will 
200 hr. and will withstand a 2,000] 

100g shoc 

er for 36 hr 
lour levels of read-out are a 
with the Waste King, including printed 
the tape; projection of 


information can be 
i VU 


, , 
Channels arc 


ZIT 


k and immersion in salt 


11] ible 


nfo a screen, semiutomatx 
igitize information directly 
iutomatic data reduction 
svstem which illow th 
d x fed directly 
Waste Ku g 


edu hon 


would reduced 


into computers 
uid it has designed such 
svstem and will manufac 
the equipment if there is a demand 


W aste K ng uid it re 


1ICccK 


Va 
2 nan hour 
The company ! 


units to date 


Delta 880 Damaged 


In Landing Incident 


New York—Delta Air Lines Con 
$0 which returned to New York In 
ternational Air last week after fail 

of its No. | hvdraulic tarted 
into a Dutch roll condition on it 
to the 
port was still yawed when it miade « 
tact with the iped i 
No. 4 engine pod during the landing 

No injuries to the 72 passengers and 
six crew members were reported. ‘Th 
flight was scheduled nonstop to Atlanta. 


iif 


port 
ystem 
final 
runway. The jet tran 


ipproat h 


runway, and scr t 


The plane approached the runway at 
178 kt. with 20 deg. flap. The nose gear 
was lowered by hand because hydraulic 
power was inadequate. The pilot had 
only ailerons for rol] control because the 
spoilers could not be activated. Ailerons 
should provide 20% of lateral control, 
spoilers the other 80%. 

The Dutch roll began at about 100 
ft. altitude about 4 mi. from runway. 

The 880 is provided with a No. 2 
hydraulic system designed to do the 
full job as long as there is high boost 
on the pumps. Inadequate power from 
this system could result from the pumps 
not putting out enough power, switches 
being improperly set, or failure of the 
system. Captain of the 580 did not de- 
clare an emergency. Damage to the air- 
craft was slight 


Board Denies Permit 
For BOAC Charter 


Washington—Civil Acronautics Board 
denied last week the application of 
British Overseas Airways ( orp. to oper- 
ate eight round-tnp transatlantic char- 
ter flights for the Jomt Committee of 
the Councils of the Bar and Law So- 
ciety of Great Bntain 

Board based its 

the charters 
passenger 


ction on the finding 
would not be bona 
on the flig 
ible to sclect which 
ig ghts thev wished to tra 
insicad of flying wa 
This is termed intermingling 


> 


Eco 


group 
returning 
ind is prohibited by the Board 
nomic Regulations 

Charters were planned to transport 
member f the Jomt Ce 
Washington for the annual mecting of 
the American Bar Assn., Aug. 29 to 
Sept. 2, and the Commonwealth and 
empire Conference in Ottawa, 
Can.., pt ?] even of the west 

terminated 
ghth in New 
f the flights 


N. ia 


mmittee to 


yund ix 
riginated uf Buffalo 
Nev 


oup woul } 
pat Ipate in charter 
id BOA if tr 


nt Committees 


| 
bh] ; 


CAB 
ind the would 

hould the 
carried out in face of 


prohibiting char 


to accept the responsibilit: 
| i 

flights be 

the carrier's own rule 
ters drawn from a membership of this 
cope, and in face of the Board’s long 
established size standards and prohibi 
tion against intermingling.’ 
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Cabin of Eastern Air Lines’ Flying Freighter shows roller tracks, reinforced flooring, barred windows and tie-down fittings on fuse- 
lage wall. Loading of up to 34,000 Ib. payload for each of the five converted Super-C Constellations is speeded by fork-lift trucks. 


Eastern Converts Super- Cs to Cargo paiginon 


Cargo handling equipment at after end of cargo cabin includes hydraulic loading door, intercom telephone, roller tracks and portable 
electric windlass and capstan for loading and unloading palletized cargo. At right cargo is anchored to reinforced floor and tie-down 
system with special nets and straps. 


Se Settee Waste 


a oe pmconnanen — — a 


= oo 7 oan — 


oh ane me at Me ite en MRE SM a] 


Eastern’s Flying Freighter will provide overnight nonstop service at 329 mph., linking any cities on Eastern’s system. 
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eo Re 
TWA He SuperJet AIRLINE 


is the only airline flying across the United States... 
across the Atlantic to Europe...and across Europe 


TWA JETS now serve LOS ANGELES - SAN FRANCISCO 
KANSAS CITY: ST.LOUIS - CHICAGO - DETROIT - NEW YORK: BOSTON 
PITTSBURGH - PHILADELPHIA - WASHINGTON-BALTIMORE - MIAMI 
LONDON - PARIS - ROME - LISBON - FRANKFURT - MADRID - ATHENS 


FASTEST COAST-T0-COAST 


TWA 


THE SUPERJET AIRLINE’ 


The only airline flying across the United States in 4 hrs. and 30 mins. 





Capital Employe Group Begins Proxy Fight 


Washington—A group of Capital Air- 
lines employe-stockholders last week 
made good a threat to conduct a stock- 
holder proxy solicitation as a first step 
toward overthrowing the airline’s pres- 
ent board of directors and at least part 
of its operating management. 

he dissident group, called the Capi 
tal Shareholders Assn. and numbering 
over 2,100 members holding some 20, 
000 shares of common stock (AW May 
9, p. 39), mailed proxies to more than 
6,000 shareholders calling for a special 
stockholders’ meeting for the purpose of 
replacing the board of directors with a 
slate of its own. Under the bylaws of 
the corporation, such a meeting can be 
called by a vote of 25% of the outstand- 
ing shares of common stock. 

Meanwhile, Capital's management 
last week expressed some confidence 
that it would escape from the fiscal 
slight brought on by a series of heavy 
osses and a suit filed by Vickers-Arm- 
strongs asking the appointment of a r 
ceiver to sell Capital's fleet of Viscounts 
to pay $33 million due on unpaid notes 
(AW Apr. 18, p. 38). Airline officials 
said the company 1s negotiating with 
U. S. representatives of Vickers in an 
attempt to settle financial problems out 
of court 

Here are the latest actions which 
Capital officials feel will help case the 
pressure which has mounted against the 
company during the past two months 
e Thomas D. Neclands, Jr., a New York 
investment banker, replaced George 
Hann as board chairman when the lat 
ter declined to stand for re-election 
(AW May 23, p. 38). Neelands assumes 
the job of developing a refinancing plan 
that will not only be acceptable to the 
British notcholders but will enable the 
airline to restore its re-cquipment pro 
gram calling for the purchase of a flect 
of Convair 880 turbojet and Lockheed 
Electra turboprop transports 
@ Vickers-Armstrongs asked for a 10-day 
postponement of its court foreclosurc 
suit against Capital on May 28, the sec 
ond postponement the carrier has r 
ceived since the suit was filed Apr. 15 
(AW Apr. 25, p. 43). The first post 
ponement was granted by the court over 
the vigorous protests of Vickers 
e Capital withdrew its request to th« 
Civil Acronautics Board for subsidy on 
grounds that a fare increase would 
nullify the need for such aid. Capital 
has filed a tariff calling for a rate in- 
crease of 4% plus $1 on each ticket 
he carrier estimates this will give it an 
additional $7 million in revenues during 
1960. Capital also asked that a full- 
scale CAB probe be called off in con- 
junction with the withdrawal of the sub 
sidy request (AW Apr. 18, p. 38). 
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CAB complied with the Capital 
quest and dropped the investigati 
which was originally set to deter 
whether the airline’s routes and oper 
ing certificates should be dismember 
or whether the carrier should be merg 
in part or whole with other carrier 

Charles FE. Beatley, veteran 
pilot with Capital and president of 
Capital Shareholders Assn., found n 
ing in these actions that would per 
him to either drop or defer his pla 
overhaul Capital’s management. On t 
subject of subsidy, he said 

“I assume that Capital withdrew 
subsidy application because of it 
parent fear of the CAB’s promis: 
vestigation and a realization that 
subsidy was not likely to be granted 
wal 

lhe group was even less sympatl 
with the appointment of Neeland 
described the “widely publicized ‘shak 
ups’ in Capital’s management 
“mere window-dressing.”” Charging t 





Bond Group Formed 


New York—A committee to protect 
the interests of holders of about $12 mil 
lion in Capital Airlines debentures has 
recently met with other parties con 
cemed with Capital's financial troubles 
in an effort to negotiate a solution. The 
Capital Airlines, Inc., Debenture Holders 
Protective Committee does not plan any 
action against the airline at this time 
since Capital has been meeting its sem 
annual debenture payments. Next pay 
ment is due July 

The committee, under the chairma 
ship of Gordon Y. Billard, managing 
partner of Carreau and Co., has met 
with Capital management, with Bankers 
lrust Co., the debenture holders’ truste« 
with Vickers-Armstrongs, Capital's Brit 
ish creditor, and with counsel for the 
trustee and Vickers. The committec 
assisting in the effort to work out a 
solution and may provide some new fi 
nancing. 

The debenture holders’ protective 
committee was formed shortly after 
Vickers announced its foreclosure plans 
Billard recently advised the debenture 
holders by letter of the committee’s or- 
ganization to protect the holders’ invest 
ment in view of “recent disturbing de 
velopments” concerning the airline. 

“The committee does not intend at 
this time to solicit support from other 
debenture holders but does intend to fol 
low events closely and to take such ac 
tion as may be necessary for the pro 
tection of the debenture holders,” Bil 
lard wrote. 











the airline’s management is “still wan- 
dering in a wilderness,” the group had 
this to say about the changes in the 
directors structure (AW May 30, p. 41): 

“Except for a new chairman, the 
board remains the same group whose 
mistakes have led Capital to the verge 
bankruptcy. All we can see in the 

iunted management reorganization is 
1 consolidation of some jobs and no 
sign that the drastic action so badly 
needed is going to be taken in the near 
future.” 

Thus far, Capital’s top management 
has made no overt move to prepare for 
in internal battle against the attempts 
by the employes’ group to overturn the 
board of directors, although it has 
tarted an incentive program designed 
to enlist the aid of all employes in ac- 
celerating sales and improving operat- 
ing performance as one means of get- 
ting the company back on its feet. The 
programs, which began last week, pro- 
ide for prizes to emploves who make 
the largest contributions in these areas. 

Meanwhile, the Capital Shareholders 
Assn. has not attracted new recruits in 
iny great numbers since the first surge 
of applications following the Vickers- 
\rmstrongs suit brought membership 
up to 2,150, about 30% of the total 
vork force of the airline. 

Privately, a number of Capital offi- 
ials conceded that the insurgents 

ld be successful in capturing control 
f the company, although there were 
ome who doubted that the average 
tockholder would be willing to relin- 
juish his vote to a group allegedly inex- 
erienced in management functions 

Che association will use all its mem- 

s in the solicitation of proxies and 
vill request that all such work be con- 
lucted during the employes’ off-duty 

time, Such solicitors—consisting mainly 
pilots, hostesses, sales personnel, 
echanics and clerks—will not be com- 
ensated for their work. 

In addition, the association will ask 
rokerage houses, custodians and others 
ho hold stock in their names to solicit 
roxies from persons owning such stock. 

It is estimated that 53% of some 909,- 
000 shares outstanding is held in the 
treet name of brokers. William A. 
Kissel of New York has been retained 
it a fee of $1,500 to aid in the solicita- 
tion of proxies of stock held by brok- 
rage houses. 

According to the proxy statement is- 
sued by the association, cost of solici- 
tation will amount to approximately 
$13,500, of which approximately $4,400 
has already been spent. Reimbursement 
for such expenditures will be sought 
from Capital Airlines, the proxy state- 
ment said. 
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This biography 
was started some 30 years ago. We've set no date 
when we'll type “Finis.’’ Because, like hundreds of 
other Pratt & Whitney Aircraft original ¢ quipme nt 
parts, this little tappet roller is still a subject for 
constant improvement. 

ts life history is told in scores of operations 
sheets: detailed specifications, metallurgical stud- 
ies, heat treatment procedures, grinding process 
directions, quality control reports, tests and inspec- 
tion records. Every page points up the painstaking 
research, precision processing and continuous de- 
velopment which are the invisible but unmistakable 
hallmarks of dependability. 


TAPPET ROLLER 
WE HAVE 





If you haven’t read our book, you might say the tap- 
pet roller looks simple to make. That’s where a look- 
alike substitute fools some people. But it can’t fool 
your engine. Sooner or later, your engine detects the 
substitute’s weakness—and you face a costly major 
overhaul. Failure of one small part often results in 
severe damage to other components as well. 

So note this in your book: The best and most eco- 
nomical way to ensure the dependability built into 
your Pratt & Whitney Aircraft engine is to repair 
and overhaul only with Pratt & Whitney Aircraft 
original equipment parts. They are quickly avail- 
able from authorized distributors throughout the 
United States and Canada. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 


Longueuil, P.Q., Canada 





Congress Weighs New Authority for CAB 


By Robert H. Cook 


Washington — Congress weighed 
changes in the Federal Aviation Act last 
week which would permit supplemental 
airlines a type of scheduled service re- 
cently challenged by the U. S. Court 
of Appeals. 

Civil Acronautics Board has suggested 
changes in the act which would clearly 
give the Board power to issue the kind 
of operating authority under which sup- 
plementals now fly. This CAB authority 
was questioned recently by the Court 
of Appeals (AW Apr. 18, p. 40), and 
the Board moved under a June 7 court 
deadline to get the authority it needs 
from Congress 

If congressional action is not fast 
enough to meet court deadlines, or if 
Congress refuses CAB the authority it 
wants, the effect of the Court of Ap- 
peals decision on the supplemental car 
riers may be delayed by an appeal to 
the Supreme Court 

Senate and House aviation subcom- 
mittees are considering legislation that 
would amend the Federal Aviation Act 
to permit CAB to certificate the supple- 
carriers for limited scheduled 
operations. Preparation of the legisla- 
tion came in the wake of a decision 
from the U.S. Circuit of Appeals which 
last month ruled that the Board ex- 
ceeded its authority in granting three 
to five year temporary operating cer- 
tificates to 25 supplemental airlines in 
January, 1959 

Ceurt said the CAB failed to comply 
with the Federal Aviation Act by grant- 
img blanket authority for the airlines 

operate between anv two points in 

U.S. on schedules not to exceed 
10 trips a month in the same direction 
lhe award of unlimited charter autho 
ity to the carriers was not contested 
by the court, which ruled on appeals 
filed by United, Eastern, Pan Amenican, 
Irans World, American, Delta, North 
ind National airlines, and the 
tcheson, Topeka & Santa Fe Railway 

I ffect of the bills under considera- 
tion would be to clarify and strengthen 
CAB's authority to issue certificates for 
supplemental scheduled service and thus 
uphold the present status of suppl 
mental carriers 

CAB officially supported the changes 
in hearings, but the subcommittees 
heard conflicting testimony from the 
Board. Chairman Whitney Gillilland 
favored maintaining the status quo of 
the supplemental lines plus other meas- 
ures that would strengthen them, but 
Vice Chairman Chan Gumey urged 
that the carriers be stripped of much of 
their present powers and restricted to 
charter flights 


mental 


west 
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Gillilland said immediate legislati 
is needed to “meet the grave problen 
of the supplemental industry, and 
expressed doubt that, once the ( 
of Appeals order becomes effect 
CAB can permit the supplementals 
operate by means of exemptions beca 
pena court decisions on similar i 
He urged passage of legislation wh 
would clearly make legal the Boar 


actions in granting supplemental oper 


ating certificates in their present for 


+ 


l 


) 


in addition to awarding them permanent 


operating rights 


Contesting court criticism that 
Board had granted certificates to n 
airlines financially unable to cart 
any large scale operations, Gillilland 
recommended that any new legislat 
contain a stipulation that a determ 
tion of financial fitness of such 
rier be related solely to its ability to 
duct a supplemental operation, “‘ra 
than to an obligation to perform 
tionwide service.” 

Gurney criticized the supplem 
operations and told the subcommitt 
the service provided by scheduled tr 
and local service 
Based on more than nine vears of 
ice as a CAB member, Gurne\ 
there is “little need” for supplement 
operations. He recommended that 
carriers be confined to unlimited ch 
Of a total of 25 supplem« 
which their 


veca;, he 


lirlines is adeqi 


SCTVICES 
carriers received 
last 


ny 


air 
ating certihcates 
failed to conduct 
eted flights prior to June 
four of these failed to operate a re 
flight of any kind 

“It is mv firm belicf that th 
of the supplemental industry hi 
further development of the chart 
ket and not in attempting to cng 


type operation f an 


individualh 
1959 


route 
Gurney said 
Gurnev also took 


issu with 


| umendment to the Federal A 
fion Act which would 
to expand the suppl mental 
to include overseas and foreis 
transportation. Noting the hea, 
petition U. S. flag carners face 
foreign airlines over international 1 
he told Congress that adding th 
plemental carriers to this market 
“pose a further threat’’ to the fin 
condition of the carriers on the 
Stuart G 
Air Transport Assn., generally support 
Gumev’'s stand and opposed the CA 
favored legislation ATA would 
limit the supplementals’ authority t 
charter but objects to am 
islative changes which it contends 1 
permit the Board to regulate scl 
certificates without specif 


posed 


mit th ( 


per 


Tipton, president 


SCTVICE 


or issuc 


hed 


points to be served. Tipton said CAB 
had ignored the basic concepts of car- 
rier fitness and public service needs in 
authorizing the supplemental services 
ind urged a reappraisal of the situation. 

Clayton L. Burwell, president of the 
Independent Airlines Assn., told com- 
mittee members that following ATA’s 
recommendations would have the “in- 
evitable effect” of eliminating suppie- 
mental airlines from the industry. 
Maintaining that CAB action in the 
Large Irregular Case last year eliminated 
il] but a “handful” of supplemental air- 
lines trom operation, Burwell charged 
ATA with conducting delaying tactics 
during the hearings in the hopes that 
Congress may not act in time to help 
the supplemental industry. He added 
that without congressional aid, “there 
will be no further problems from tlic 
supplemental industry to prevent a com- 
plete dominance of the air transport in- 
lustry by a small, determined group of 
large carriers.” 


Vanguards Grounded 
Due to Tyne Problem 


Vickers Vanguard aircraft has been 
rounded because of a compressor wheel 
failure of the Tyne turboprop power- 
lant during a test run by Rolls-Royce. 
Grounding, effective May 23, also halts 
flight tests of the Canadair CL-44 at 
Montreal. 
he Vanguard was due to enter serv- 
yn the London-Paris route of British 
ropean Airways early in July. The 
hort-to-medium range aircraft, which 
up to 139 passengers, also was 
heduled to begin service with Trans- 
nada Airlines this September. Very 
the introduction of both these 
ices could be delaved 
Cause was the shattering of one of 
15 compressor disks of an engine 
static acceptance test Examina- 
1 of other engines awaiting delivery 
iled cracking in one other disk 
Failure marked the first serious 
rouble spot of the high-temperature 
turboprop, designed to grow to 10,000 
Ip (AW Nov. 9, p 98). Tyne Mk. 
produces 5,545 tehp. on takeoff at 
250 rpm 
Rolls-Royce does not at this point 
spect anv inherent design defect. 
Minimum effect of the grounding would 
1 slight delay in deliveries of the 
wine. Most likely cause of the com- 
ssor wheel failure are local defects 
1 rogue batch of disk metal which, 
f true, would result in only slight de- 
lays to the introduction of Vanguards 
n scheduled service. 
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From an original painting for CECO by R. T. Handviile 


Contributing to the superb performance... of each 

Ryan Q-2C Firebee is a Continental J-69 turbojet 

equipped with single-package engine control and fuel 

pump engineered and precision-produced by Chandler Evans. 


Products, too, are ““known by the company they keep’, 
and CECO is proud to be airborne with an array of 
important missiles as well as with many of the latest 
and finest military and commercial aircraft. 


CHANDLER EVANS CORPORATION .. west Hartrorp 1, connecticut 


Interesting, informative literature on many CECO products is 


yours for the asking. Please address your request to Department 30. 


7, CECO 


SYSTEMS 
CONTROLS 





Airlines List Officer Salaries With CAB 


Washington—Following is a list of 
airline officers’ salaries, bonuses and in- 
direct compensation, expenses and stock 
holdings for the year ending Dec. 31, 
1959, as reported to the Civil Aeronau- 


tics Board: 

Northwest Airlines, Inc., (carrier did not 
list bonuses or indirect compensations for 
officers D. W. Nyrop, president and direc- 
tor, $75,000 salary, $6,523 expenses and 14,- 
$00 shares of common stock; G. M. Bain, 
vice president-sales, $32,500 salary, $2,437 
expenses and 1,200 shares of common stock ; 
Pr. L. Benscoter, vice president-Orient 
gion, $19,700 salary, $4,103 expenses and 
1,900 shares of common stock; W. J. Elden, 
urer, $26,500 salary $2,736 expenses 
‘ shares of atock A. E. 
vice president and secretary, $22,000 
$963 expenses and 405 shares of 
stock; F. C. Jadd, vice president- 
maintenance and station operations, $31,- 
500 salary, $2,090 expenses and 1,205 shares 
of common stock 

C. L. Stewart, vice president-plans, $18,- 
500 $6,567 expenses and 500 shares 
common stock; A. D. Plepgras, assistant 
comptroller, $13,500 salary, $753 expenses 
and 200 shares of stock D. H. 
Hardesty, $14,000 sal- 
ary, $250 expenses and 710 shares of com- 
mon stock; F. J. Seott, assistant secretary 
$12,375 salary, $106 expenses and no stock: 
D. Merrick, assistant vice president-proper- 
thes, $14,250 salary, $503 expenses and 
shares of common stock C. Hunter, chaltir- 
man of the board, $25,000 bonus and indirect 
$2,514 expenses 300 
and 1 shares of 54% 


te- 


treas 
and 
Floan, 


salary 


common 


common 


salary, 


of 


common 


assistant treasurer, 


700 


compensation shares 


. mon stock 
red stock 


£00 


$9,600 bonus 
$4.611 expenses 
‘ ck and 1,000 shares of 
preferred stoch L. C. Glotabach, vice 
ined 6/30/59), $11.- 
and no stock; 
esident-public rela- 
$19,500 salary 


and 
| ooo 


Stern, director 


ympensation 


nt-personnel (re 
$171 
rr. T. Drotning 

tlons (resigned 

$is.208 v) . t no stock M + 
Mackay t igned as executive 
Vier rresider 9) $17,500 salary 


000 shares of common 


ry expenses 


59) 


wt 

were not paid a sal- 

‘ pensation: J. H 
and 2,826 

$607 expenses 

stock and 24,000 

stock M. H. 


of com- 


iirect 
expenses shares of 
H. Case, 

mon 

erred 
7 nae 14.000 shares 
und 700 sh of 54% 
T. KR. Gamble, $619 expenses 
4. T. Johneon, $1,245 expenses and 
srea of commor tock *: C. B. Mor- 


stock ; 


referred 


and 


gan $1.3 nd no 


Detteye« 71. 000 f 


shares ¢ 
1) shares of 
Reavis, $F 
p mmon sto 
67 re f : mpreferr 

A. G. Redpath, $1,1 expenses 
re f n yn stock; L. E 
and 1,000 om 
Weatherhead, dr., $691 
f tock and 


ind 
Wakefield, 


shares of 


H. L. Cummings, 

Doherty, Rumble & 

i Ernest & Ernat, ac- 

1,7 Harold RK. Harris, pay 

under termination 

nt dated Mar ‘ 1954 $10,000; 

Hazzard, artist $5,126 Hodges, 

Reaves, MeGrath & Downey, and 

fir ial, $136,772; Claude J. Jasper, legal 

Jasper, Winner & Perina, legal, 

Koteen & Bart, legal $32,298 ; 

C. Edward Leasure, legal, $45,000 

Leasure & Pendleton, legal 

Mayo Clinic, medical $24,130; 
Case, legal $1 $07 Klag*brunn, 

Irwin, legal, $12 Dorsey, Owen, 


Hutlher 
former president 


Gerald 


legal 


+. eh 
‘ 7 
18.929 
White @& 
Hanes & 


111 Scott, 
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Barber & Marquart, legal, $15,399; Pogue 
Neal, legal, $28,555. 

Footnotes 1 All stock owned 
Pomeroy & Co. directly and/or throug 
wholly-owned subsidiary Essex 
Corp., of which Case is president 
shares of common stock owned by 
Securities Co., Inc., of which Fry 
dent, a director and substantial st 
* Stock owned by Milwaukee Co., 
Johnson is president. * $1,666 
f 5,000 common shares ow! 
Denver Basin Ol1 Co., of which Pett 
chairman of the board ; 334 preferred 
and 1,000 common 
Piains Realty Co., of whict 
director 

Chicago Helicopter Airways, tac.- 
Gleason, dr., pre 
£15.000 «= no bonus 
compensation, $291 « enses and 


Moore, «x 


shares o 


owned | 


Pette 


shares 


doht 
den treasurer 


rector 


in voting trust ‘ 
and dire yr, $25 
bonus and indirect co 
penses and stock held 
BR. B. Kiel, assistant se 
$12,500 
compensation, $83 
RK. 8. Angetadt, vi 
$16,500 salary, $75 


compensatior 5 


president 00 salar 


pensation, $ 


treasurer alary 

direct 

stock 

tions 

direct 

stock held in 
4. C. Brogan, vice 

director, $9,600 salary, no 

rect compensati $64 expenses ar 

held in voting trust ‘ E Liske 

president-traff ind $9,601 

$750 bonus ind indirect 

$2,578 expens and 

ing trust; W. Kirkland, 

bonus ndirect ym per 

with sto« eld 


oting trust 
president. se 


bonus 


SALCR 


FLY THE 
GATEWAY 
ROUTE 10 
THE “HEART” 
OF HISTORIC 
AFRICA 


Fly the route of history via Ethiopian A 
See Cairo the Red Sea . and Et 
Land of the Queen of Sheba. Africa 
today’s greatest business potential, newest 


adventure. Fly overnight in luxurious D‘ 


Overse 


4 


Royalty 


ley, director, $4,800 salary, $750 bonus and 
indirect compensation, $181 expenses and 
stock held in voting trust; BR. A. Podesta, 
director, no salary, bonus, indirect com- 
pensation or expenses with 120 shares of 
ymmon stock ; A. C. Stepan, Jr., director, no 
ilary, bonus, indirect compensation or 
expenses with 200 shares of common stock. 
Following firms were paid for services 
endered during 1959: Kirkland, Ellis, Hod- 
Chaffets and Masters, legal $9,437; 
Arthur Anderson & Co., accounting, $8,440; 
Pogue & Neal, legal, $11,935 
Los Angeles Airways, Inc.—C. M. Belinn, 
esident and director, $25,000 salary, $5,000 
* and indirect compensation, $2,219 ex- 
6,010 shares of stock, 60 
ares of common stock held jointly with 
Christina M. Belinn and 27 shares of com- 
stock held jointly with Melvina M. Be- 
4. T. Kane, treasurer, $13,334 salary, 
83 bonus and indirect compensation 
and no stock; M. F. Bagan, 
and assistant to the presi- 
Salary, $1,833 bonus and in- 
$1,713 expenses and no 
president-trans- 
indi- 
and 456 


son 


penses common 


9 expenses 
president 
nt $13,000 
compensatior 

ck F. W. Milam, vice 
rtation, $12,667 salary, no 
compensation, $668 expenses 
res of common stock; J. G. Lombardi, 
tor, $150 bonus, indirect com- 
nsation, expenses or stock; W. Jordan, 
tor, $150 fees, no bonus, indirect com- 
or expenses with 100 shares of 

K. W. Dyall, director, $150 
indirect mpensation, ex- 


bonus or 


fees, no 


bonus 

r stock, 

Following firms 

ndered during 1959 Burke, Williams & 

Sorensen, legal $9,181 Peat, Marwick, 
Mitchell & Co., audit and tax, $6,675 

New York Airways, Inc., (company 


were paid for services 


listed 





us 
from Frankfurt (now 3 flights weekly) to 
Greece, Egypt, Sudan, Ethiopia and Kenya. 
Incomparable service. 
Visit one of our 5,000 offices in the United 
States and Europe—YOUR TRAVEL AGENT. 


CA.TRRE APC 10°71 a 


ETHIOPIAN AIRLINES 


—=——— VE WONDERLAND ROUTE = 





only one bonus and indirect compensation) 

R. L. Cummings, Jdr., president and di- 
rector, $22,687 salary, $15,655 expenses and 
2,250 shares of common stock; H. Brock, 
vice president and director, $16,702 salary, 
$994 expenses and 1,250 shares of common 
stock; J. E. Gallagher, vice president, $15,- 
788 salary, $7,160 expenses and 500 shares 
of common stock; W. W. Hogan, vice presi- 
dent and treasurer, $12,269 salary, $1,518 
expenses and 550 shares of common stock 
4. H. Slate, secretary (see compensation 
paid to firm of Skadden, Arps, Slate & 
Timbers for services rendered during 1959); 
G. B. Eastburn, vice president, assistant to 
the president and assistant treasurer, $10,- 
988 salary, $1,248 expenses and 100 shares 

L. G. Gerter, assistant vice president- 
operations (entered office 12/7/59), $15,753 
salary, $128 expenses and no stock; R. de 
Haan, assistant vice president-maintenance 
(entered office 12/7/59), $11,153 salary, $611 
expenses and 500 shares of common stock; 
R. Wheatland II, assistant vice president- 
traffic and (entered office 12/7/59) 
$9,403 salary $1,471 expenses and 500 
shares of stock G. 4d. Glynn, as 
salary $104 ex 


sales 


ommon 
sistant treasurer, $7,864 
penses and no ock F. Peters, assistant 
secretary, $4,914 salary 
Following directors 
nses H. Ammidon, $350 
E. Blum, $400 
W. Dowling, $100 
M. Glass, $5! 
common sto 
$4,706 bonus and 
tion and 6,000 
RK. G. Geelet, $ 


of common 


were 


and r stax 
and 2 ar ommo t 

Fol r irn paid for services 
Daly 
ciates, pub! l ons, $12,166. Information 
Center, grap $11.04 Lybrand, Ross 
Brothers and Montgomery, a ntir $ - 
537 Skadden Arps, Slate Timbers, 


rendered George Asso 


gal, 34 , 


Aloha Airlines, Ine 


s or 
1uSs€ 


Tongs, 
fice 3/26 
and 231,640 1 
Ching, presider 
>é 5G) 4 rj 
3,600 sh 


shares 


senior d 


(entered 
expenses and ) 
oo DP Young 
(entered off 
lary, $1,906 exper 
f preferred stoch 
4. M. Brown, 
entered office ¢ 
nd l 0 
W ood 


re ‘ f yrefe ed s vw“ 


Ching, (enter 


r share 
Harry 1. Bowen 
egal ser’ es render 


Hawaiian Airlines, Ltd 


expense 


B. Cooke, 


(entered 


AUG 
bentures ; 
and director 
125 shares 
6% conv 


ertit 


Conant 


lations (entered office 4/30/59), $16,500 sal- 
ary, 715 shares of common stock and $3,800 
in 6% convertible subordinated debentures ; 
WwW. M. Crilly, vice president-planning (en- 
tered office 4/30/59), $16,500 salary, no 
common stock or debentures: G. K. Tenabe, 
treasurer (entered office 4/30/59), $12,869 
salary, 100 shares of common stock and 
$200 in 6% convertible subordinated deben- 
tures; L. P. Irons, secretary and assistant 
treasurer, $11,200 salary, no common stock 
and $300 in 6% convertible subordinated de- 
bentures; I. Matsunaga, assistant treasurer 
(entered office 12/1/59), $8,700 salary, no 
common stock and $200 in 6% convertible 
subordinated debentures 

Following directors 
fees 8S. CC. Kennedy, chairman of the 
board, $250 fee 20.773 shares of com- 
mon stock and no debentures H. L. Bair, 
$250 fee no common stock and $100- 
000 in 6% convertible subordinated deben 
tures; R. D. Fraser, $250 fee and no com 
mon stock or ntures; J. M. 
$30 fee, 2,000 shares of common stock and 


received directors 


Greenwell, 


debe 
$3.000 in 6 subordinated de 
Chinn Heo, $250 fee, 5 
and $3,300 in 6% ony 
subordinated debentures, D. ¢ 


of common stock 


convertible 


bentures;: shares of 


common stock ertible 
Lewis, $350 


nd $1 


leben 


shares 
nvertible s 
ussell, $25 


$250 fe 


. E.R 
Takahashi, 
common stock and $5,000 in conver 
subordinated debentures ; W Teukiyama, 
$250 fee, 90 shares of comrm« ock and no 
debentures Hu. W. B. White, 170 fee and 
? or debentu: a. FP. Wil- 
c fee 49 shares o mmon at " 


o commor n 


and no 
Behnke, 
00 in ¢ 


Clements 


were . eT 
lu 9 Pogue & Neal eg 
Stanley H. Brewer, air r traf 
nsultant n Trans-Pacif oe 
John O. Child & Co., Pa 
n Trans-P f Case, $7 
Turney & Turney, legal ser ‘ 
acif ( $27 Selig Altechal, 
totch & Crawtferd 
ant r r ' ! ‘ 
Evans McLaren Lane, Powell & 
| ‘ 
Saunders 


Male 


Lewis, Buck and 
$ ‘7; Holst & 


‘ ’ 


Mackey Airlines, Ime 


Mackey 
{ 
Popham 


re le dd ’ Adair, Ulmer, Mor 
chison, Kent & Ashby es £9 ‘ i 


Sayward & Associates erti 


Resor Airlines, Ine vi Mu Townsend 


ensat : 

r rT. B. Wilson, 

‘ ay 9 

er at $ 

D. P. Larsen 


Davidson 
salary $9.2 
compensation 4 x} 
stock hares 


common 
Simpson, 


n narme 


$7,350 salary, no bonus, indirect compensa- 
tion, expenses or stock; C. J. Running, as 
sistant secretary, $6,688 salary, no bonus, 
indirect compensation, expenses or stock 

Following firms were paid for services 
rendered during 1959 Lybrand, Koss 
Brothers & Montgomery, audit fee, $8,500 
Koteen & Burt, legal fee, $25,002; Steven- 
son, Paul, Rifkind, Wharten & (Carrison, 
professional services, $8,291 

Carribbean Atlantic Airlines, Inc.—D 
Trigo, president and director, $20,000 salary 
$5,000 bonus and indirect compensation, $3 
972.87 expenses and 18,221 shares of com- 
mon stock; B. Trige, vice president and 
director, $10,000 salary, no bonus, indirect 
compensation or expenses and 18,221 shares 
of common stock; J. M. Sierra, vice presi- 
$16,050 salary, 
compensation 
shares of com 


dent-operations and director 
$2,000 and indirect 
$2,760.39 expenses and 2068 
stock K. B. Forrest, vice president- 
and director, $10,225 salary, $1,000 
compensation, $2,551.10 
penses and 4 shares of common stock 
L. A. Lockhart, treasurer and 
$9,600 $1,000 and indirect 
mpensation f expenses and 60 
ures of common stock A. Valdes, 
and direct 80 shares of common 


bonus 


mon 

traffi 
bonus and indirect 
ox 
director 
salary bonus 


secTre- 


lowing directors were not paid a 


bonus ndirect 
t 4 Pernandes, 869 
con ' ock 4. Trige, 11,899 
common ock D. V. Berna, 
common stock i Palewensky, no 
. Ballester, 425 shares f 
Whiteferd, Hart, Carmedy & Wilson 
paid $14,590.83 for legal services 
Pan American-CGirace Airways, Ine., (car- 
er did not st stock holdings) A. B. Shea, 


president a ector (also officer of W. R 


compensation r 


penses shares 


ommMmon t 


vere 


sala bonus or 


and $1,634 expenses 


we & 
mpensa 
esident and director 

f Par merican World Air‘ 
lirect con 


luder 


pensation 
Farrell, dr.. ce preside 
leer of W 
“, indire mn pen 
D. Campbell, 
anager, $2 
nairect « t Mi 
4. Kirkland, \ 


‘ 00 bonu 


06 exper 


presiden a 


M.de Muertas 


bridae 
Morris 


Vhelan 


‘ i W 
H. 4 it ned 
Morrison Larkin, K. Lewis and K. A 
Lawder 
I ] fir? ‘ paid for ervices 
Covington & Barl- 
ing fron R to f 0/59), legal, $55,831 
Keid & Priest, legal, $12,436; White & Case, 
ega $36,61 §S. Kipp Farrington, tles 
Price Waterhouse & 
years 1958 and 1959). $1 
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AE cs) pera yaa a. ous ‘ 
Pan American World Airways last week opened its passenger terminal at New York International Airport. The terminal can accommo- 
date six jet transports simultaneously under its cantilevered roof which juts 114 ft ) the glass walls of the elliptical building. The 
roof's outer edge is 50 ft. above ground. Two extra positions for aircraft are ava id there is expansion space for more if needed 
Passengers travel between the aircraft cabin and the terminal via adjustable walkw The $12 million building can handle eight 


120-passenger aircraft per hour. The terminal has an 89 ft. x 10 ft. air curtain at t entrance. 


PanAm, American Operate New Idlewild Terminals 








American Airlines now handles 10 jet transport departures daily from its $14 million terminal building at New York International Air- 
port, and about 2,000 outgoing passengers on all types of equipment. The building opened earlier this year. View from street side shows 
317-ft.-long display of multi-colored stained glass. American says the terminal can handle 15 jet transports simultaneously. 
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Picked by an Oil Company 


isn’t this 


The Business Aircraft 


for your Company, too? 


Selected by a Steel Company 


The cutaway views above show interior layouts selected by four 
different purchasers of the Gulfstream. Each interior has been 
designed and fitted out to individual specification. 

Many leading American companies have selected the excep- 
tional Gulfstream over al] other business aircraft on the market. 
Thirty-six are already operating in different parts of the country 

The Gulfstream will carry 10, 12 and 14 passengers. You will 
cruise at 350 mph. Power: 2 superb Rolls-Royce Dart engines. 
You have a range of 2,200 miles, plus reserves of 200 miles 





‘Ol alel-t-1emoh Ae-Mad  iolit- jal i 


and 45 minutes. And the Gulfstream has what some aircraft in 
its class haven't—the ability to get in and out of the smaller 
airports with ease .. . those with 3,500-4,000 foot runways. 

At 25,000 feet, the pressurized Gulfstream provides a cabin 
altitude of 5,500 feet. You fly in air-conditioned comfort — and 
safety —above the weather and traffic. 

To date, Grumman has built 25,000 aircraft. This experience 
is aboard the Gulfstream. And Grumman engineering provides a 
structure designed to withstand fatigue for the equivalent of 





= Teli lols) Moh ar- Mm Olal-ieallet-l Mm Olelaaler-lah) 


‘ 


more than 50 years of aperation! Performance, utility, reliability, 
safety? Of course. And great beauty, too. 

The Grumman Gulfstream is an extraordinary business trans- 
port. We think your executives will agree with your chief pilot’s 
evaluation of the aircraft when our distributor demonstrates its 
many outstanding features. 

Corporation executives and pilots are invited to inspect the Gulfstream and 
arrange for demonstration flights through one of the following distributors: 
Allantie At Wilmington, Delaware; Pacific Airmotire, Burbank, 
Cal.; Southwest Airmotive, Dallas, Texas; Timmins Ariation, Montreal. 


Aboard the GULFSTREAM, Geauty is more than skin deep! 


GRUMMAN 


AIRCRAFT ENGINEERING CORPORATION 


Bethpage . 


Long Isiand ° 


New York 














AIRLINE OBSERVER 


> State Department now feels that Soviet Russia will accept a recent U.S 
invitation (AW May 2, p. 25) to begin talks July 18 on a bilateral air trans 
port agreement. Although no official word of acceptance had been received 
late last week, State officials are interpreting a statement made last month 
at a press conference by Gen. Yeugeni Loginov, chief of Acroflot, the Rus 
sian airline, as a typically indirect but affirmative response to the U. S. invi 
tation. Gen. Loginov said the two governments will meet in New York 
on the date suggested by the U.S. When negotiations begin, U. S. delega 
tion will be headed by Edward Bolster, who replaces Laurence C. Vass June 


i9 as director of the Office of Transport and Communications 


> Acroflot is testing a long-haul, 78-seat version of its turboprop II-18 trans- 
port. New configuration has a third passenger compartment in the tail with 
eight sleeper seats. To make room for this extra compartment, a coat closet 
and one lavatory were moved forward to the area which absorbs the most 
propeller noise. Front passenger compartment in the new version has 20 
seats, and the main compartment 50 seats. Another version of the Il-18— 
designed to carry 125 passengers in short-haul operation—is under 
development. 


> lailure of front rotor ing on Rolls-Rovce Conway engines has caused 
in-flight engine shutdowns on recent flights of Boeing 707-420 transport 
Air India has had two Lufthansa one and Boeing Airplane ¢ 
Rolls-Rov IS ¢ lucting a crash program to find a fix for th 


illow ron rotor to vobble insick 


one to date 
Casing Causing sub 


bearing. Failure 
stantial damag¢ 


> Iberia Air Lines of Spain may turn to the de Havilland Comet 4 to fill 
out its turbojet equipment requirements, even though France's Sud Caravelle 
turbojet transport is the carrier's first choice. Iberia officials say the Cara- 
velle is best suited for the airline’s European routes, but the company lacks 
the funds to make required payments on the fleet of four Caravelles it wants 
De Havilland reportedly is ready to offer Iberia the credit it needs to make 
a purchase, while Sud Aviation has not yet indicated it will provide credit or 
long-term payments on a Caravelle order. 


> Delta Air Lines has filed a formal complaint with the Civil Aeronautics 
Board accusing Eastern Air Lines of “unfair, misleading and deceptive” 
advertising practices with its DC-8 service. Delta has charged that Eastern 
is advertising its DC-8 service by designating the airplane as a DC-SB, 
although “‘there is not in fact any such aircraft.” Delta said Federal Avia- 
tion Agencv has officially designated the DC-8 powered by Pratt & Whitne 
J57 engines, flown by Delta, as the DC-8-1] ind the same transport pow 


with Pratt & Whitney ]75 engines, flown by Eastern. the DC-S-2] 


> Export-Import Bank of Washington will offer guarantees to exporters 
against losses due to political risks in conjunction with guarantees already 
available on the usual credit risks. Political risks include inability of buver 
to obtain U. S. dollars at his bank abroad, cancellation of an import license, 
war, laws or regulations which prevent delivery of goods and expropriation 
of exported items by foreign authorities. 


P Acroflot ha ypened a downtown ticket office in Cairo near the Nil 
Hilton Hotel It the firs ich ticket office to be operated DV th 
Russian carrier in the Middl Acroflot has a regular weekly ser 


between Cairo and Moscow 18 turboprop transport 


P Investment climate for airlines has undergone a quiet change for the 
better during the last few weeks. Several major firms feel airline stocks 
probably hit bottom in April and now are ready to turn upward. Opinion, 
however, is still cautious. One brokerage house said in its quarterly review 
that the lows of airline listings had been passed but made no forecast. No 
one expects rapid recovery. One veteran market analyst pointed out that, 
historically, after a long decline in a group, there is a period of accumulation 
with prices moving sidewise. Better earnings and evidence of a more favor- 
able regulatory attitude will be necessary to spur any major advance, and 
these prospects are not viewed as likely to mature until next year. 








SHORTLINES 





> Air France reports its fleet of Sud 
\viation Caravelle turbojet transports 
has carried 223,648 passengers and 


flown 141,260,625 revenue passenger 
miles during the first 11 months of ¢ p- 
eration, ending Mar. 3). The French 
irline also reported the Caravelle main 
tained a 66% load factor during off- 
scason winter months and achieved a 

on-time record for the 11 month 


> Alitalia has received a 90 day exten 
sion of its temporary foreign air carrier 
permit authorizing the airline to operate 
to the U.S. pending conclusion of bi- 
lateral tall between the | S. and 
Italian wernments. The permit was 

May 29. Alitalia seeks addi- 
to Monteal and Europ 


g 
tional service 


> Bonanza Air Lines has added two 
Fairchild | turboprop aircraft to its 
ind savs F-27s now flv nearly 90° 


ompan chedulk 

> Civil Acronautics Board has revoked 

the permit of Universal Au Freight 

Corp., an air freight forwarder, effective 

June 12. Board 

ngaged in forwarding for the past two 
ind was issued a notice of intent 


iid Universal has not 


its operating authorization on 


1959. Board said the company 
ot operate as an air freight for- 


der during 1959 


>Los Angeles International Airport 
handled 1,437,684 passengers during 
first quarter of 1960, a 19.31] in- 
rease over the same period last vea 
The number of air carner movements 
decreased by 2,365, and the airport re- 
ported that dailv turbojet takeoffs now 


yumber } 


> Pan American World Airways report 
f four month 

carrier s route ha 

r the corre sponding 

Largest percentage gain 

polar route between th 

; here trafh 
Other gains on the carri 
I West Coast-Hawan t¢ 
round-the-world service, 61 

ypcrafion 4 


ind Latin Amer 


ast and Europe, v 


’ 
ray 


> Trans World Airlines and Railway 
xpress Agency have signed an agree 
nent calling for shipment of cargo to 
ind from non-airport points by surface 
travel. Shipments may be originated as 
ur freight and delivered as surface ex- 


pre », OT VICC VCTSa 
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New space-scanning radio telescope equipped with 


Styroftex’ Coaxial Cable 


is coaxial cable, regardless of climatic 


Styrofiex” coaxial cable is an impor 
tant component part of the new radio 
telescope now in operation at the National 
Radio Astronomy Observatory, Green 
Bank, W. Va. This remarkable telescope 
is designed to probe the universe for radio 
waves originating in space, 

Six “runs” of Styroflex® coaxial cable 
connect the 85-foot parabolic antenna 
with the control building. These “runs” 


are used to relay radio waves picke l 
onditions, 

The superior properties of Styroflex® 
ible have earned for it an outstanding 
eputation in high frequency cable appli 

cations of many different kinds. If you 
low noise to high signal ratio of Styrofle ive a problem requiring the use of a 
cable provide the ideal answer to the igh frequency cable with exceptional 

aracteristics, perhaps Styroflex® can 


An additk 
advantage is the long operating lif rovide the answer 


from outer space by the telescope. 
The job of feeding these low-ene 
radio waves to the control center c 
for a high frequency cable with a 
inherent noise level. The low loss 


operational requirements 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22 





: Three generations of ARMA computers: ( 


THE THIRD GENERATION 


paneesaadl 


Package small...guidance true 


The itinerant bee has nature’s simplest 
His 


certain- 


yet most advanced guidance system 
built-in computational abilities 
ly his miniaturization — haven't yet been 
approached by man. 

ARMA, however, is showing the way 
A six-year computer miniaturization pro- 
gram, completely company-funded, is 
producing a family of progressively small- 
er and more sophisticated computers for 
use in man-made guidance systems. Here 
is the result thus far in this continuing 
program. 

Small: ARMA’s operational comput- 
er, now in use in inertial guidance 
systems, employing all semi-conductor 


circuitry, printed wiring techniques and 


52 


conventional logical design organization 
Smaller: a second- generation computer 
all-solid state, with no moving parts, ap- 
plicable toa//types ofnavigation,embody 
ing 1/4 the volume, | /3 the weightand 1/15 
the power requirements of its predecessor 
Still Smaller 
This 


to be completed in 1961 from compo- 


the third member of the 
family microminiature computer 
nents now in existence, will be 1/25 the 
volume and 1/10 the weight of the first- 
generation model while performing the 


same guidance and control computa- 


tions. It will have application in missile 
guidance, space navigation and guidance 
orbit transfer problems, submarine navi- 
The 


reliability of this sophisticated product 


gation and periscope stabilization 


will be assured by thorough testing in 

ARMA’s environmental facilities — most 

complete in the industry 
ARMA, Garden (¢ ity, N y 


of American Bosch Arma Corporation 


, a division 


supplier of precision inertial guid- 
ance systems for long range Air Force 
business 


missiles the future is our 


Attention Engineers: Write to E. C. Lester at ARMA about career openings in R & D programs. 


AMERICAN BOSCH ARMA CORPORATIONW 





SPACE TECHNOLOGY 








© AVIATION WEEK 


Baw wrt PUBLISH 


4TS SIMULATING 
AR RADIATION 








SCHEMATIC version of planned space environment facility's general features includes full-scale space vehicle mounted on support sys- 
tem which would afford freedom of motion. Walls of main chamber, which would measure about 200 ft. in diameter, by 150 ft. 
System of locks would facilitate preparation of test space vehicles, 


high, would accommodate refrigerant for low-temperature characteristics 


operation of ion and nuclear engines, and implementation of safety provisions 


AEDC Plans Space Environment Chamber 


JOTISC 


Tenn.—Res; of full 
| caninial ing 
engines will be evaluated under realis 
huge en 


Tullahoma, 
cal space vehicles 
tic physical conditions in a 
vironmental chamber planned by the 
Air Force for its Ai Research and De 
velopment Command's Amold Engi 
» Development Center here. ‘This 
and most 


necring 
probab yh wil b the largest 


extensively instrumented chamber of 
this type in the world 
The facility will climinate 


] 
ible design and 


considact 
operational gucsswork 
in hardware for manned space mission 


will upply an on irth studs capabil 


to minimize hazard 


vehick problem sociated with ou 


nd preview spac 


‘ 


of-atmosphere vel 


Rigid Requirements 


No detailed specifications for th 
facility have been formulated yet, but 
the over-all characteristics of the cn 
vironmental chamber and its associated 
upport ind monitoring equipment have 
been established generally to indicat 
the ngid involved = for 
realistic checkout 

With immediate mmplementation, it 
is unlikely that the full-scale space en 
vironment facility could be readied b 
fore three lo fill the gap, two 
7-ft. x 30-ft. pilot chambers are being 
built at AEDC and probably will be 
available for operation within a year 
A research being 
pushed concurrently to solve some of 


require nts 


yvcars 


program also is 


the problems involved in design and 
operation of the full-scale cnvironment 
chamber 

Living subjects—animals and humans 
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Characteristics 


Pressure 


Pemperature 
Solar Radiation 


Thermal Radiation 

Acceleration 

Shock 

Atmosphere 

Metcoric Particles 
or Dust Particles 





Space Chamber Values 


Range 
lo” to 10 
lig 
4K to 2.000K 
1,400 wetts/sq 
ter 
to 200 kw 
10° to 80g 
50 to 200¢ 
H, N, O 
Molecular to 
Gm. and 100 te 


10° meters/sec 








blocking off the southside paves 
the lock with a door, it will be pos- 
le to 


lock during engine operation. The 
j 


wh saa the reactor in 


environment chamber also will 
shielding to prevent radiation to 
nfenor 
Nlaterials will 
investigation in the chamber, 
their behavior under 
out-of-atmosphere conditions. 
Comprehensive support and data- 
itions will function to 
safetv and return of 
nation for precise control of cham- 
perational parameters. Instrumen- 
n specially designed to fit the ex- 
ne environments of the facility will 


constitute another 
letermining 


1 
tical 


thering install 
maximum 


quired 
Facility Features 


Projections for the environmental 
tv includes these features 
* Configuration of the space environ- 
ital facility is projected as a cvlin- 
il structure approximately 200 ft 
iuneter and about 150 ft. high 
¢ Pressure in the chamber is expected 
operating range of 10° 
N000000000 ] mm. 
This would be done with a com- 
tion of roughing and _ backing 
ips, in combination with diffusion 
nps for removing non-condensable 
and a low-temperature pumping 
tem (20K) for condensable gases. 
¢ Heat sink with low-temperature and 
missivity characteristics will. line 
chamber completely and be refriger- 
| to a steady temperature of 100K 
¢ Simulated solar radiation supplving 


pall on 
1) to 10 
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BERYLLIUM: successful resistance weld! 


This photomicrograph is visual proof that beryllium can be resistance welded. Extensive tests 


at the Budd Company indicate useful sheet metal products can be fabricated from beryllium. 
Work with beryllium at Budd includes successful hot rolling, brake forming, deep drawing, braz- 


ing, resistance welding, arc spot welding, arc welding, cleaning, machining and hot shearing. 


Creating structures—thru the use of promising new metals and alloys—and making these 
concepts practical realities has been a Budd specialty for 30 years. Write today for further 


information. The Budd Company, Philadelphia 32, Pa. 


SPACEATOMICS oF y A f 
I DEMEMEM ovision 

















MAJOR MERGER IN 
SWITCH INDUSTRY 


Controls Company of America 
Merges Hetherington Div. With 
Electrosnap Corp. to form 
New Control Switch Division. 


One of the precision switch in- 
dustry’s most complete product 
lines has come into existence 
with the announcement by 
Louis Putze, President of Con- 
trols Company of America, 
Schiller Park, Ill., that its sub- 
sidiary Hetherington, Inc., has 
been merged with Electrosnap 
Corporation, Chicago. The 
Electrosnap organization was 
recently merged with Controls 
Company of America 

“This merger is important to 
“witch users”, Mr. Putze ston 
W' cause it cog? 2 sie 








WHAT'S IN IT FOR YOU? 


You may now select from the 
industry’s most versatile and 
complete line of precision 
snap-action switches, indicator 
lights, push-button switches, 
toggle switches, Switchlites, 
and environment-free limit 


Westinghouse Tests Thermoelectric Generator 


Largest thermoelectric generator ever produced, capable of supplying 5,000 watts of eclectr 
power by direct conversion of heat into electricity, has undergone full power tests at West 
inghouse Electric which developed generator under Navy contract. Element shown above is 
a 2,500 watt sub-generator, two of which form complete unit. Generator burns kerosen: 
and operates at a temperature of 1,200F. Only moving parts are pumps for cooling 

and for fuel burners. Six different types of thermoelectric materials are employed, includ 


switches. You can now make 
broader product groupings for 
greater quantity discounts. 
With this new single source, 
you will now deal with just 
one sales engineer for all your 
switch needs. 


both broad and narrow-band semiconductors. 


1,400 watts per square meter will be 
afforded by a mobile bank of incandes- 
cent and gascous-discharge lamps over 
the wide test area 

® Reficcted solar radiation (albedo) will 
be simulated by a battery of fluorescent 
lamps. Infrared radiation will be simu- 
lated by a bank of heaters. 

e Wide variety of full-scale space ve- 
hicles will be able to be accommodated 
on a mobile support svstem rack which 
will afford the vehicle freedom of 
motion. A large mobile crane will 
facilitate handling the vehicle in the 
chamber 

@ System of locks will supplement the 
space environment chamber. A main 
uirlock, approximately 150 ft. long and 
50 ft. in diameter will serve the test 
vehicle while it is being mounted on 
its support system, and during instru 
mentation, checkout and calibration 
This lock will be degassed by pumps 
before the support system carrying the 
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vehicle is rolled into the spac 
mental chamber 


\ second ] ck about 50 ft lor 


30 ft. in diameter, on the other 
the chamber fitted with 
pumps, low-temperature plat 
baffles to catch carbon product 
nating from electrodes, will be 
take in the discharge from an i 
gine under test 

Another lock will accommodat 
ity personnel dressed in space 
enter the chamber for maint 


idjustment, and checkout of veh 


components under test. Rescu 
first aid locks will be manned 
alerted for any emergency withi: 


chamber, which might endanger 
ing personnel 

In addition to pressurized 
locks, transporters also will bi 
provide mobility for the life 
services. To ensure highest safet 


likely that a “buddy” system 


Three plant locations— Fol- 
croft, Pa., Chicago, Ill., and 
El Segundo, Calif.—will pro- 
vide regional engineering and 
manufacturing facilities to 
speed delivery and service. 

Local sales offices with fac- 
tory-trained personnel have 
been set up to provide on-the- 
spot application engineering 
in all major markets. An ex- 
panded nation-wide distribu- 
tor organization will assure 
you of immediate delivery 
from local sources. 


ELECTROSNAP 
HETHERINGTON 


CSSH 


DIVISION 


CONTROLS COMPANY OF AMERICA 


4218 W. Lake Street ©¢ Chicago 24, Illinois 
Telephone: VAn Buren 6-3100 . TWX No. CG-1400 











You can hear the future tick 


in the last silent seconds 


of a Rocketdyne countdown 











| YOUR...THREE...7 
4 


giant speaks 
Nearly every ho 
near that dramati 
engines of today 
The best-equippe 
gines in the nation 
instrumented test str 
Susana Mountains 
Rocketdyne engine 
scientific projects 
NASA. Now huge bo 
of thrust are emergi: 
Thor. Jupiter, and Re 
And even while tod 
row’s assault on spa 
engineers and scie! 
forms of propulsion 
jets, and magnetohy 
groups are at work « 
lants, and dramati 
propulsion systems. 


Rocketdyne, a 12 


first with power for An 


first with power for Out 


MEGABOOM 
motor pre 
Texas, 8 
pounds oit 


F 


ONE... a moment of silence. Then a 
t of man-made lightning flashes. 
day, Rocketdyne technicians 


is they test and tune the space 


ilities for high thrust rocket en- 

r command. Rocketdyne’s finely 
located in California’s Santa 
Missouri, and McGregor, Texas. 
powered most of the military and 
by the Air Force, Army, and 

of one and a half million pounds 
the technical heritage of Atlas, 
ountdowns go on, plans for tomor- 
re being made. At Rocketdyne, 
are investigating such advanced 
n engines, nuclear engines, plasma 
ynamic engines. Meanwhile other 
rh-energy liquid and solid propel- 


devices for both liquid and solid 


pioneer in rocket technology, was 
1's long-range ballistic missiles— 


Space. 


unt solid propellant rocket 
Rocketdyne’s MeGregor, 
icility—delivers 100,000 
sts test sled to 1,200 mph. 


R OUTER SPACE 


F 


ROCKETDYNE i? 


A DIVISION OF 


RTH AMERICAN AVIATION, 


sho, Missouri; McGregor, Texas 
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DEFENDING THE BOMBER 


LORAL COUNTERMEASURE SYSTEMS 


LORA 
ELECTRONICS CORPORATION new york 72, N.¥ 
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used to provide it | two workers for 
my team in the space chamber, the 
rescue locks, and in chamber control 
centers 

An claborate complement of auxiliary 
ubsystems will be tied in with the main 
pace environment chamber. These will 

nclude the following provisions 
e For gas dynamic tests of small v« 
hicles, or scale models of larger vehicles 
the facility will use a low-density hyper 
mic wind tunnel feeding mto— the 
ill-scale environment space chamber 
gh in opening about 10 ft quar 
tunnel facihtvy will use the radio 
nev 1omzation of the gas medium 
cn, oxvgen, argon, and 
imulating the atmos 

uch as b.arth, Ve 
clerating the Zas 


the extrem 


iched in the Space 


dunng tunnel 
pacity of the 
for evacuating the chamber 
las on the mass ff 
e Guidance svstem simulation wil! 
for hy ml chicl 


dd: 


. 


, 
ystem along with 


it to the mh : . 
ttituck chang¢ oP i] — 
thyae th oui = 


AT 


ting the main Aerotec BB-201] Flow Indicator 
“eyed r a © Actuates on decreasing fuel flow 
ne pressures, tempera © Discriminates between fuel and air 


lations existing within the 


| Th ( sors dl iffi —_ . i : ‘ 
ccau nsors and Decreasil flow will actuate this valve 
| be supported im the : . 
; if os ; even th« is mixed in the stream. In- 
enience the s ct Cl 
1] 


ymputer will calculate the stalled i ie] line between auxiliary and 
dynamic response to the con main tank the Lockheed C-130B Hercules, 


corresponding 
: be fed to the : : 
system components. Ontput tive indi n when the tank empties, 


f these guidance system components although the fuel pump may draw sufficient 


wll hx fed te ! omputer to ¢ thpd.ire 


this sophisticated unit gives the pilot posi- 


| tl | ' air through the line to prevent a conven- 
them with programed OF mantal inputs : 7 . ‘ 7 al 
Ihese outputs also could function a tional switch from functioning. The ability 


ignals for movement of force-gencrators ' of the BB-201 to discriminate also makes it 


or atti correction. o | : : a 
for attitude correction, or for the acuta suitable for applications where gas flow in a 


tion of signal sources 


, phe iquid-gas mixture is to be monitored. 
¢ Observation and communication sys liquid-ga re is ronitored 
tem. The space chamber will be under ee 2 a ; 
onstant visual observation, in addition The indicator has a 5 amp 28 VDC capacity 
to continuous monitoring on a_ tek which permits automatic operation of pumps 
ision screen. lest and maintenance or contre ves without relays. Phone or 
personnel within the chamber will have , nf ‘ eur 
ommunication with control center sta write Aerotec for more information abou 
tions for normal conversation and to the BB-201 and other aircraft switches and 
institute immediate action in the event controls 
of an emergency 
¢ Vibration and shock equipment will 
include electromagnetic shakers on the AEFOTEC (NOUSTRIES, INC. 
pace ve hicl upport system, with some AIRCRAFT EQUIPMENT DIVISION. DEPT. W, . GREENWICH. CONN 
‘ t] . } h 1] | HOWN LIMITED. » TReaA & TORONT 
if us equip nt probab Instaliec * PRESSURE SWITCHES + LEVEL SWITCHES « NUCLEAR COMPONENTS 
within the vehi le its< If v v SULATING. FLOW-IN ATING VENT. SOLENOID AND MOTOR-ACTUATED 
¢ Sound-generating equipment will be 


ontained within the space vehicle and 
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The application of binary 
data link transmission 

to large or small radio 
networks is made feasible 
by the Stromberg-Carlson 
Automatic Binary 

Data Link. 


The broad capabilities 
of the equipment include: 


¢ 5-character alphabetical 
address, providing 

over 11 million 

private addresses ; 


* automatic response to 
interrogation, 
which provides a 
5-character alphanumeric 
message useful for 
indicating any element 
of a status report such as 


iat OS ~ UETETE Ceal- SCI: oe { ; j 
ee yar dc : altitude, heading, 








position. 


Tape readont in the 
airborne unit. 
Detailed 


information 
on request. 


STROMBERG -CARLSON 
a vivision ofr GENERAL DYNAMICS 


1400 N. GOOOMAN STREET «¢ ROCHESTER 3, NEW YORK 





SINGLE-GRID ION 


RF IMPEDANCE PROBE 


ASPECT SENSOR 


TELEMETERING 
QUADRILOOP ANTENNA 


MULTI-GRID 
1ON TRAP 


LANGMUIR PROBE 


NASA lonospheric Measurement Satellite 


Ionospheric direct measurement satellite $-30, which National Aeronautics and Space Ad 
istration will launch this fall with a Juno II booster, will measure electron density 


amd ion density. Payload also will include a micrometeorite experiment 


Also schedul 


this fall is P-14 interplanetary probe to measure magnetic fields 


ilso within the separate guidance svs 
tem test chamber, to produce decibel 
vels to simulate that generated by 
mrious ph ; of Space vehicl oper 
tion 
e X-ray and radioactive source gener- 
itors will be installed in the space en 
vironment chamber for targeting low- 
level ionizing radiation onto the test 
hicle 
© Magnetic coils will surround the test 
vehicle to provide fields similar to those 
which might be encountered by the 
\chicle in its space mission 
The pact environment chamber 
ind its auxiliary subsystem installation 
will require an extensive system of mon 
toring and control. The various control 
nters are projected to include these 
basic faciliti 
Main control center. This station 
will have f the complete 
facility 
under test 
jects, and maintenance personnel in 
side the chamber. In effect a command 
post, the center will include a complete 
complement of instrumentation, signal 
systems, plotters, communication svs 
tem, and television monitors. It will 
ilso coordinate and monitor the serv- 
ices of auxiliary control centers and 
total safety provisions for personnel. 
¢ Radiation control center. This sta- 
tion will control characteristics of plane- 
tary reflected solar radiation, radiation 
of the planet itself. It will also control 
the X-ray system and isotope and pro 
ton gun packages. Also controlled and 
monitored from this station will be 
solar radiation effects and spectral char 
actcristics. 
¢ Biological control center. Animal or 
human subjects in the test space vehi- 


urveillane 
including the space vehick 


inimal or human test sub 
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nstaile 


controls 


phi ole 
1 data co d will in 


Call Ga 

ments of respiration, hear 
iction, body temperatur 
pressure The subject’ 
bilities with re pect to 

ind re sponse time iso will 
Psvcholog 


ind charted here 
mation collected will deper 
communications and visual 

vision observation of the subj 

¢ Propulsion systems control cent 
Nuclear engine ’ 

ind auxiliary power source 

be controlled from this stat 
monitored here will be thrust 
temperature and pressure valu 
flows, neutron flux values, and 
tion levels 

@ Guidance system center. In 
to housing guidance svstem envit 
tal controls, analog and digit 
puters to simulate characteristi 
vehicle, analog equipment for 
ing perturbations into the 
svstem, this station also will 


sources which will 


reference 
radio frequency energy, infrare: 

perature ind source positioning, 

tation of guidance gimbal support 
planetarium representation 

@ Magnetic field control. This 
will operate the magnetic loop 
static control of amplitude and 

tion of magnetic fields, and dyn 
aspects of their derivations. 


; 


New Tatnall 
Metal Film 102 
higher-temperature 
backed strain gages 


from Baht /— 


as 


e Precision-designed and construct- 
ed for exceptional accuracy, re- 
peatability and ruggedness. 


e Operating range to over 
500°F. 


Ultra-thin (less than 0.0015 in.), 
with no integral leads, for high 
flexibility and conformability. 
High uniformity in both geometry 
and temperature coefficient for 
automatic matching. 


Wide range of sizes and configura- 
tions available, including rosette 
configuration shown above, stand- 
ard and miniature types. 


Call or write for full information. 


wsrauents M2 Ka 
DZ DUMEMEE oii510 


P.O. Box 245 + Phoenixville, Pa. 





Consult your phone book for sales offices in: 
Atlanta, Ga., Oak Park, Iil., Dallas, Tex., 
Los Angeles, Calif., San Francisco, Calif. 

In Canada 

Tatnall Measuring and Nuclear Systems, Ltd., 
46 Hollinger Rd., Toronto 16, Ont. 

In Europe 

BUFRA, 10 Avenue de la Grande Armée, 
Paris 17°, France 
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If America’s first man-carrying rocket runs into trouble, a unique Donner device 
will play a vital role in bringing the Astronaut safely back to earth. 


Known as a “maximum altitude sensor,” the all solid-state system is essentially a 
fixed purpose miniature analog computer housed in a magnesium case only five 
inches long. Installed in the capsule, it goes into action if it is necessary to abort 
the rocket flight before the Astronaut’s escape tower is jettisoned. 


What it Does 
The Don 


for firing the 
P 


fower n 


5 the f Cape 


1 would like more information concerning | SCIENTIFIC 
our capabilities, contact your near! nine 
engineering representative or \ is today COMPANY Phone 


CONCORD, CALIFORNIA MUlberry 2-6161 
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British Study Wing Jets for STOL Uses 


By John Tunstall ’ 


London—New system of acrodynamic 
circulation control, for possible applica- 
tion in short takeoff and land aircraft, 
has been developed at the National Gas 
Turbine Establishment, Pyestock. The 
system is claimed to be an advance on 
the jet flap on which work first began 
cight vears ago at Pvestock 

Based on model tests, using a 20% 
clliptical wing section, Dr. I. C. Cheese 
man who heads the Pvestock team, told 
Aviation Weex he hoped 
demonstrate lift coefficients as high as 


drag ratios on the 


soon to 
7.5 and lift order of 
Ihe flow 


to climinate wing 


can be 
wake under 


irranged 
CTUIS 


patte m 


ondition 
The te hnique is based on the use of 
otted air jets tangential to the wing 
ofle around the leading and trailing 
which promote a circular flow 
The effect i 
point 


m round the wing 
stagnation 
least 


giving 


displace the rear 
which theoretically at 
moved to nid h rd 
hft values 

Differential control of the slot flow 
1 simple method of obtaining 
crodynamic characteristics 


iccording to a chosen flight regime 


ld} 
could ™ 


maximum 


provide 
ily de ired 


Main Advantage 


Main advantage of the 
the jet flap, Cheeseman thinks, is the 
lower slope of the lift incidence curve, 
which renders the lift system less 
tive to gust 

Pyestock technicians see the ippli " 
tion of the is the 
hort takeoff and land air 

Che most logical approach to the land 
y and takeoff problem,” Cheeseman 
ud, “is to reduce distances as a first 
tep, rather than abolish them.” Take- 
off and landing distances of typical jet 

ould be halved with the 
ystem, he added. 
been based on 


system over 


scTi- 


vstem inswer to the 


transport 


ng 


transports 
Pvestock 

sults to date have 
slotted cvlinder models, and on small 
clliptical wings with a single upper and 
lower slot only, 0.005 in. wide. A more 
claborate and necessarily larger series of 
models is now being prepared with a 
multi-slot system at the rear and for- 
ward nose section of the wing, on which 
it is hoped to achieve coefhcients more 
nearly approaching the theoretical maxi- 
mum The models 
currently being used have already dem 
onstrated on the wind tunnel rig lift 
coefhicients of three and the reduction 
of wake drag to zero 


values predic ted. 
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year by the National Gas Turbi 
search Establishment using 1 


vehicles reveal that the highest 

attained with any vehicle was 10¢ 
In this same firing, the vehicle 

70,000 ft. in 40 

and attained a speed at that 

Mach 2.39 

in the test program was Mach 2.7 


sec. befor 
Ihe highest speed 


cal speeds after coasting to ccil 
tude were about Mach 1.88 
Experience in this test program 


lieved to have substantially improv 








Other work curt 


wav at the $42 million 
facilitv at Pvestock is cent 
' 


devclopment of 


najor 


supersoni 
etr 


Empha ipp ired 
takes providing 


wholly 


compression tem for cru 


if yund Ma h 
external compression intake 
rul speed Installations 
] variable geometr 
have been devel 
detail 


ind on 


ing novel | 
parently 


categories ut mm 


fulness 


bITTVIZC 


engines in rocket-launched ballist 


performance of the Bristol Bloodh 


British Ramjet Trials 


Results of ramjet trials concluded last 


Re 

dia 

test 
tituds 


) ft 


ed 


1 the 


, 
nd 





pod drag and intake geometry also is 
under investigation. 

Engine test facilities at Pyestock will 
soon be implemented by two further 
test cells, the first of which is con- 
sidered by the British designers to be 
the most flexible of any known large 
test facility. Costing $10 million, and 
now nearing completion, the Pyestock 
No. 3. cell undertake  sub- 
itmospheric testing up to 100,000 ft 

ith full engine exhaust expansion, and 
iccept any transient engine or flight 
condition demanded. Cell has a diam- 
eter of 20 ft. and is 80 ft. long 


will 


Rapid Response 


It will accommodate ramjet or turbo- 
jet engines with up to 300 Ib. sec. mass 
flows and can work with speeds up to 
Mach 2.8. Rapid response to intake 
temperature demands up to 600C dur- 
ing an engine or flight program is ob- 
tained by the use of a large oil-fired air 
heater which has a heating capacity of 
65-million Btu./hr. Intake temperatures 
down to —70C are achieved by 
000 hp. air expansion refrigeration svs- 


a 36 


tem 

Pvyestock technicians regard the com- 
pressor installation as the largest in the 
world for a single test cell. The com- 
building houses eight com- 
ressor banks, each of which comprises 
12,000 hp. centrifugal compressors 
36,000 hp. electric 
installed 


pressor 


i 
] 
' 
; 


hree 
in series driven by a 
motor. Total horsepower 


Saunders-Roe Wasp Makes First Flight 


Havilland Gnome turbine engine, is shown on its 


Saunders-Roe Wasp, powered by a 


first flight, piloted by K. M. Reed 


Stabilizer under tail rotor is similar ¢ 


test pilot. 


Gnome engine produces 1,000 shp. 


hat on the P.531 Mk. 1 turbine helicopter. 


63 











* KEY TO LOCK-ON and horizon-to-horizon tracking of manned 
space capsules 

KEY TO NARROW-BEAM-RADAR ORIENTATION; key to imme- 
diate acquisition of lower-level airborne signals and sub- 
sequent reacquisition if target is lost (direct transfer of 
gimbal angles 

KEY TO AUTOMATIC-TRACKING ANTENNAS for extended 
range telemetry a broadband front-end passes the 
entire telemetry band simultaneously acquisition and 
tracking are independent of carrier modulation 

KEY TO RANGE SAFETY where angle-only information is 
sufficient (two AGAVEs provide complete position data 
KEY TO DRONE GUIDANCE when augmented by Cubic DME 
Distance-Measuring Equipment), a command generator, and 
a miniature airborne decoder 

ONE OF MANY challenging Space-Age projects at Cubic 


inviting employment inquiries from interested engineers 


}s\ CUBIC corporation 


! ae J SAN DIEGO 11, CALIFORNIA 


*AGAVE: Automatic Gimballed-Antenna 
Vectoring Equipment 





amounts to 360,900 hp. Motors and | 
es, a ee eee at ground /evel or at 50,000 feet... 


compressors are supplied by General 
Electric Co., Ltd., and are similar to 
equipment supplied by the company 


See oS 


to the steel industry. 

Fach compressor bank develops a NCS AUTOMATIC : ESCAPE/RECOVERY COMPONENTS 
pressure ratio of 9:1 and all the banks 
can be connected in series to give an 
over-all ratio of 72:1. A ring air main a e 
connects the powerhouse of this cell im rove fli ht ersonnel 
to other test facilities on the site. é p g p 

Fully automatic data handling is a i 
feature of the installation. All pressure, 
temperature, thrust, speed, fuel flow 
lata, ete., is computed and then stored. 
Some data is computed synchronously 
ind up to six computed channels may 
be played back and presented graphi- 
cally as the engine test proceeds. The 
remaining data is computed later and 
presented in reduced form, cither type- 
written, plotted or punched 

Re of other Pyestock projects in- " : 7 i : BALLISTIC INERTIA REEL 
ludk igh vacuum method of joining | : y es O —_— Pacific's proven and highly 
turbine blades to the root; correlation | | ee 


of noise levels (decibels) with annov- device that has the added . 
, ; eager of retracting the straps. 
ince factors, and the establishment of a 


‘hen pilot actuates the pre- 
relationship between the disintegration 


= system, a propellant 
arge—remote or integral—firmly 
pattern of turbine disks and strength 

ind ductility characteristics 


positions the pilot for maximum 
Ihe need to join a turbine blade to 


safety in ejection. 
its root arises with air-cooled turbines 
Pyestock engineers developed an instal- ... PACIFIC LITERALLY HELPS TO 


lation in which the brazing metal was BRING THEM BACK ALIVE! 
introduced to the parent metal joint in- 


terfaces under various temperature con 





Escaping from a high performance airplane is_ ] = SENSOR 
, a treacherous business under any condition. < is device continuously monitors 
ditions and high vacuum. The joint was ose : a “ee ) _ the speed of the plane. Depending 
At 50,000 feet or more the pilot must reacha §& upen the apeed af cieation, it 
then . lose d under pr ssure Joint tests much lower altitude swiftly at low altitudes Z = appropnate ——- 
. . . . ‘ . e alae Hed . — fe lelays to tmit automatic lap 
showed tensile strengths equal to the a very rapid and closely controlled sequence . epee dee dy yd 


parent metal and no evidence of the of events must take place to deploy the pilot's 
interface survived parachute before he hits the ground .. . an 
“? at supersonic speeds the pilot must decelerate 

his led to a series of tests in which to a safe speed before separating from 
no brazing metal was used. These re- his ejection seat. 
vealed, Aviation Weex learned, that Providing escape capabilities to meet all of 
the brazing metal made no contribution oon a even when the pilot is , 
artially apacitated, means that automatic SEAT SEPARATOR 
to the joint } high p ' higlk partially incapacitated, mea at : ¢ 

sll rhe ee ee escape and recovery is a must. To meet this ke: Releasing lap belt actuates the seat 


vacuum, hot joining process created challenge, Pacific Scientif 1s developed separator which tightens a strap 
. . . , o4 between pilot and seat. This acts 
suficient conditions to ensure an inti- a complete series of product ipable of * as a “sling-shot” forcibly sep- 


mate welding of the joint faces. The reliable performance within the rigorous ©) arating pilot from seat. 
results of this latest work at Pvyestock time-phase requirements dictated by such [iq A, 


emergencies... no matter what the Pf 
may lead to the adoption of the joining spe r altitude. 
eC ithe > ‘ a J 

process with ut brazing metal Each Pacific product shown here represents 

Virtu illy all air- ooled turbine blades a major investment in design 1 te sting to 
in service in British cngines are cx insure a highly reliabl veT package 
truded from round billets in which the controlled by Choshinies oe mean ost PARACHUTE RELEASE 

. ' w-how in ‘ ; 

. — ‘ ombining techni v At instant pilot and seat separate, 
ur cooling holes have already been in instrumentation with heavy perience in the arming cable of parachute 
troduced as part of an earlier extr uding aneroid, spring and | actuated ae wage emg! — If 

ms occurs a ve P= SOLE 
yperation. The billets are then forge d mechanisms has — d a these proven altitudes. the anerold element will 
ressed into S . ] devices which make reliable utomatic prevent parachute deployment 

r pressed into final shape and the holes escape and recovery a reality until pilot falls to this altitude. If 
deformed in this process to form the ' 


; ' seat separation occurs below 
Pacific Scientific’s extensiv« rience can pre-selected altitudes, parachute 
oling matrix properly located with 
pect to the temperature gradients in 


prov ide the solution to r pre »blems. deployment is instantaneous. 
the blade Write today for further information. 


Only the nature of the hole distribr 
is be mare to distinguish the i Db PACIFIC SCIENTIFIC COMPANY 
of blades in service. The cheaper J P.O. Box 22019, Los Angeles 22, California 


has on three relatively large 4 San Francisco « Seattle « San Diego 


Portiand e Denver « Arlington, Texas 
igainst a multiplicity of very small . 


Representatives: 
the latter providing the most in the Eastern U.S.: Airsupply-Aero Co. 
hej listril f Creative Manufacturing be Mi NN ° 
theient distribution, a factor of im- ; ; ineola, L. |., N.Y. 
: and Development 
yortance only in much higher rated ! Flight Safety % 
uiitary engines. Equipment and Controls 


in Canada: The Garrett Manufacturing Ltd., 
Toronto, Montreai-Rexdale, Ont. 
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SMOKE SCREEN helps conceal a helicopter assault during Army’s Exercise Elk Horn at Yakima Firing Center, Wash. 


Helicopters Demonstrate Assault Tactics 


By Russell Hawkes ithin battle ar he helicopter 1 heavy losses. In the opin 
hould pr more versatile and n res and militar bservers 
Yakima, Wash.—Helico; I I nerable. To obtam in ders reacted well and the 


Elk Horn of St n first-hand, an AviaTION rtai d nfusion produced 


tions in Exercise 
rmv Corps’ 4th Infantrv Di n her ditor went with a_ helicopter-born it could have been 
ndicate that the helicopt 

in land warfare which appar un ines ce ta i] ul bili he a 

not be filled by any o ertica ( 

ind STOL concey elicopter raids is duc 
Only 9 helicopter NOlOEICA 


sault forces 
wut ats exact 


‘ting started was 


s 
} 


effects on the enemy an lue larg special virtues of the 
planes cou necessit f spending time an i} elicopter and ' probabl 

nan war games I rid tance on the defense of his 

a . hol of conrvine Viehte The 
Yakima Firing Cente he psvcholog . rving ligh he 
il and_ physi pter Helicopter Assault roach flight and departure from the 
al ! si ; ; 

bore raids and verti clopmer Uhe aggre h 
on an enemy were demonstrated 1 GUCe * ; 
Most of the Ar aiiuiliin eIn the dark, two defen 


takenh engaged cach other i i ‘ ttol] | 


I helicopt throug 
th xamples rcu ; ! 1 1 drv niver bed 
the edges or bank 
peatedly te, ‘ 
] vers Ales 
polled said the icop ngs 1-2] troop carners flew 
h = : harp fight before umpires parated } trung-out line-astern formation 


suited to su 
ent unnecessar 1 was airborne again within seconds 
’ 


the battle are : - : 
thrust-deflection or Wwertiplan , l hed Simulation iscmbarking its assault tr Ops ind 
. ty metimes becomes too perk stream of empt' he hcopters 


signs. The rok 


sions as troop e Helicopter assault force fou oped back across the approach 
edie N , thanretirally deaterued toad | atvetris Ale Rete D Raila # 
—-P A ) i aqacsTroved roar ill i} ] | naings ma OOKING fT 
upply and “he : 6 DORE ear 
equipment of a ombat cng CT new ittack Iwo Sikorsk 


oO 


‘ ' 
d away to defend 


friendly territor rv de C7 1 +] 
; : mother ID heh pters vv e ti t make 
to | 


rations wwainst helicopter-borne raider iunultancous diversions by landing at 
eas ho never came ther inous places, firing machine guns, and 
Proposed Designs . ae was set up and for 15 min ippearing Ihe command post f 
lelaved the movement of reser the defending 4th Division received a 
Existing large aircraft are n yppose an attack coming overlan teady flow of landing reports from 
tailored to Army needs, according to ¢ Two davs later, a commander h units throughout its area. At least one 
Maj. Gen. Louis W. Truman, com defending forces said carly reports had was completely imaginary. Not even a 
mander of the 4th Division and deput\ indicated that the assault force nT ( rsion was made there 
director of Exercise Elk Horn rg number 300 men. ‘To allow for rbv defending units respond 
versions of the proposed design uld p ightings and the natural ICT yuickl ind rT vel y ending 
lise nted ni ized inte me of the re 


the 


offer high speed cruise over long rang: tion of men under stress, he « 
md the ability to operate at unpr re that by one-third and was reasonabl vorted Jandy reas, including 
sites Gen. Truman said speciall | nfident that about 200 men w | real om d the compl tely imaginar 
aircraft, primarily serving th Mm lved. Actually, there wer 

could prevent the type of delay t e number of heliborne attacker Little wa iccomplished by the pa 
service suffered during thi ebanes« ptured or estimated killed in a Y rols because of the difficulty of finding 
crisis, when Army troops arrived late , much fewer than coul ‘ the hidden and 

because of inadequate air transporta d in actual combat, in the dark 

tion enced offi said the 1 } we | Confronted by 
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Aloha Airlines’ F-27 turboprops Shell Turbine Fuel, supplied by 
Lockhee Air Terminal, | ‘ 


r at Honolulu International 
Aloha Airlines 


| Airport. 


... first to fly turboprops in our 50th state 


I land 


; ling Aloha Airlines’ turboprops 
Airlines has recorded the highest. trafic 


nig 


rurating F-27 turboprop inter 


enue increases in its history. This new Shell plier of commercial jet fuel and 
vered feet supplements Aloha’s regula 


aviation 1 the U.S.A.—euards the qu ility 
piston-engine equipment. of these fi | handling tec hniques devel- 
commercial oped in SI 


lin She e AeroShell Turbine Fuel Equip- 
turbine-powered aircraft on the mainland, adds still ment Lal 


Shell, first to supply aviation fuel t 


SHELL OIL COMPANY 


50 WEST 50th STREET, NEW YORK 20, N.Y 


100 BUSH STREET, SAN FRANCISCO 6, CALIF 











THESE ARE 
PLACES WHERE 
PEOPLE, 
THINGS, IDEAS, 
ARE SHAPING 
PRECISION 
ELECTRONICS 
TO THE 
ADVANCING 
NEEDS OF 
GOVERNMENT 
AND INDUSTRY 


The places are strategically located for fast action, close backup, field follow- 


through. The people are an unsurpassed concentration of skills devoted to 


mastering the problems of GP customers. The things are advanced equipment 


for every level of precise preparat ind precision performance. The ideas are 


reach, vision, integrity of sched perfection of output. The support comes 


from here... GPL: KEARFOTT: LIBRASCOPE: LINK: Air traffic control, 


communications, navigation syst omponents, inertial guidance, servo- 


mechanisms, test equipment, digital and analog computing systems, controls, 


instruments, flight training devices and simulators ground support systems, 


doppler systems and television Write for facilities and capabilities 
brochure. GENERAL PRECISION, INC., 92 Gold Street, New York 38, N. Y. 


Affiliates, licensees in Canada, e, Italy, Japan, U. K., West Germany. 


GENERAL PRECISION, INC. 
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ground, Brig. Gen. William O. Bland 
ford, commanding the division during 
the maneuvers, decided he could not 
spare forces to find and destroy the as- 
sault before daylight. The unsuccessful 
patrols were pulled in and rear area 
installations were buttoned up within 
defensive perimeters 

The roles played by helicopters in 
the assault could have been played by 
fixed-wing VTOL aircraft only with 
difficulty, the helicopter pilots sav. De- 
signed to cruise in the configuration of 
1 conventional fixed wing airplane, they 
have extremely heavy disk loadings and 
high require- 
ments when the engines are used to pro- 
vertical lift at very low speeds or 
whil Their high 
peeds cannot be used in night approach 
flights through winding gullies and the 
use of terrain for concealment and pro- 
tection against enemy fire is a key part 
of Army air tactics With vertical thrust 
it low speeds, high fucl consumption 
would cut into payload or range. Also, 
the heavy disk loading should make it 
difficult to design them with the neces 
sary maneuverability 


correspondingh powcr 
duce 
cruise 


iovering 


Ingestion Problem 


In the | dust found 
on the Yakima Firing Center and in 
many potential combat theaters the 
high downwash velocities that go with 
disk loadings would multiph 
maintenance problems caused bv inges- 
tion of foreign objects and abrasion of 


wwdery volcanic 


heavy 


moving parts 

Simulation of combat was not perfect 
in the heli operations, 
some peacetime safety measures 
taken. Anti-collision lights and the 

iracteristic fluttering sound of rotors 
irc useful tools to confuse and distract 
enemy, but certainly 


opter because 


were 


1 make-beheve 
not a rm om 

An automatic weapon or missile bat- 
tery with a clear field of fire can easily 
hoot down a helicopter 

The strung-out formation 
Exercise Elk Horn creates an impression 
f large numbers, but might not be a 
good idea in actual combat because of 
the time it gives an enemy to bring 
weapons to bear on the approach route 
ind shoot down the last helicopters in 
the string 

While Army 
capitalizing on rugged terrain 
tection against enemy fre, 
ave fought in the flatlands. 


used in 


pilots are — at 
or pro- 

some wars 
Even in 
mountains there is a high probability 
of flying over a defensive position right 


under the approach route. There are 
tactics for dealing with these situations 
Smoke and chaff can be used for con- 
cealment and firepower can be used to 
make the enemy keep his head down 
Missile and gun carrying helicopters 
being developed by Army should prove 
to be the best tools for suppressing 
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GE Tests CF700; Announces CJ610 Light Turbojet 


rbofan CF700 shows the instrumented 4,000-Ib.- 
for its first series of test runs at the company’s 
Mass. The engine, a derivative of the J85, is 
being considered as the powerplant for the McDonnell 220 business jet transport (AW 
Mar. 7, p. 334), but McDonnell has not yet decided whether to go ahead with this project. 
CF700s for flight test are scheduled to be produced by April, 1961, and FAA certification 
is expected by February, 1962. Civil turbojet version of the J85, the CJ610, is being 
offered by GE as a powerplant for jet executive aircraft. Certification is expected to be 
obtained by December, 1961, and production copies are scheduled to be available by Febru- 
ary, 1962. und CF700-2 at bottom. The 355-Ib. CJ610 will 
have a guaranteed maximum continuous thrust of 2,700 Ib. and a thrust-to-weight ratio of 
will be .95. The engine, basically a CF700-2 

ell for $57,000. 


First photo of General Electric's aft 
thrust engine mounted in a thrust frame 
Small Aircraft Engine Department, | 


Drawing shows CJ610 at t 


7.6. Specific fuel consumption at sea 
without aft turbofan components, will 





Experience— the added alloy in Allegheny Stainless 














New booklet on A-L’s precipitation-hardening 
Stainless steels, AM-350 and AM-355 


combined with excellent resistance to corrosion. 
The physical and mechanical properties of the two 
metals are described in 33 charts and tables. Included 


A tool for anyone interested in 
high strength-to-weight metals 


In this technical booklet, you get the facts on Alle- 
gheny Ludlum’s precipitation hardening stainless 
steels, AM-350 and AM-355, metals developed for 
space age requirements. 

AM-3§0 and AM-355 combine these unusual qual- 
ities. They are easy to fabricate. Have high strength- 
to-weight ratios at room and elevated temperatures 


ess 


are heat-treatment and fabrication data, eight photo- 
micrographs and a section on corrosion resistance 
with representative values in selected environments. 

It’s jam-packed with data. For your free copy, see 
your A-L representative or write Allegheny Ludlum 
Steel Corporation, Oliver Building, Pittsburgh 22, 
Pa, Address Dept. AW -. 


ALLEGHENY LUDLUM™M 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 





enemy fire from positions close to the 
approach route because of their ability 
to stay with the troop carriers. 
Support by artillery or fighter-bomb 
ers of USAF Tactical Air Command 
calls for close coordination. ‘The troop- 
carrying helicopters follow a strict flight 
plan to stay close behind a no-fire line 
which advances along the approach 
route according to an equally strict 
schedule and is obeved by artillery com- 
manders and forward air controllers. 
Local air superiority is virtually a neces- 
sity for vertical envelopment operations. 
Army aviation officers flving in the 
maneuvers said the service would use 
fixed wing VTOL airplanes differently 
than helicopters. They explain that the 
variety of services which aircraft can 
perform for an army is so great that 
many specialized designs are needed 
The fixed wing VTOL and STOL de- 
signs offer the speed and range which 
the helicopter lacks. Used as an assault 
troop carrier, such an airplane would be 
capable of much deeper penetrations 
that would produce a correspondingly 
more widespread effect in combat 
Shallow envelopments and raids close 
to the battle area can produce more 
intense cffects on the enemy within a 
maller radius. A mix of weapon and 
troop carrying helicopters seems best 
for these to most of the Army aviators 
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Army Caribou Operates From Dirt Strip 


Aft view shows Army’s AC-1IDH Caribou on dirt strip. The cargo aircraft, built by de 
Havilland of Canada, can carry 24 fully-equipped cargo troops or 6,000-Ib. of cargo. Range 
is 200 mi. maximum; operating speed ige is 70-182 mph. 
ontinuously with evervthing except 
fuel for the battle group’s vehicles, if 
the battle group is no more than 50 mi. 
from the source of supply. A mecha- 
Aviation Company, which nized column must still depend on its 
4th Infantry Division, estimates t land tail” for fuel. The 80% avail- 
pentomic division in combat ibility level enables the transportation 
needs two three times the ompany to airlift an infantry company 
t ha up to 50 mi., evacuate 192 wounded in 
one lift or carry 31.5 tons of equip- 
ment. 
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Arm) keeps specializ 

‘le type of aircraft Given normal supply of spare parts 

higher hese ind reasonable luck, a helicopter trans- 
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The aggressor assault in tain 80% availabilitv for weeks 
vas flown b ( ran n the field. Field maintenance eche- 
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cannot 
issemblies such as 
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cope serious repairs 
some kev trans- 
nissions, rotor hubs, etc., and not much 
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First Photo Shows Gloster Javelin’s In-flight Refueling Boom 


Gloster Javelin equipped with in-flight refueling probe is shown for first time. Not 


outer portion of wing 
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Gloster is conducting a major modification program of Mk 


vortex generators slightly aft of leading edge on 
VII Javelins (AW May 23, p. 94). 
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Ng Adds New Dimensions 
To High Speed Gyro Rofror Bearings / 


At speeds up to 24,000 RPM precision rotor bearings in 
inertiai guidance and navigational systems are highly 
critical components. Early research and development in 
design and manufacturing at New Departure is solving 
the problem and thus winning vital roles for N.D. 
integra! rotor bearings in missile projects. For example, 
''B"’ Series bearings with separable inner ring developed 
by N.D. are helping set performance records in such 
inertial guidance systems as the AChiever. 

New Departure is also supplying high-precision rotor 
bearings for the inertial guidance system in Polaris. 


™-I ESS Le 


These bearings, through advanced manufacturing tech- 
niques, exacting inspections and controlled environmental 
tests, backed by 50 years of laboratory testing experi- 
ence, give precision and uniformity far above the most 
precise industry standards. They promise new perform- 
ance and reliability for the submarine-launched IRBM. 
You can look to improved performance and reliability 
when you include an N.D. Miniature/Instrument Bearing 
Specialist in early design level discussions. Call or write 
Department L.S., New Departure Division, General 


Motors Corporation, Bristol, Connecticut. 


fam, FT 2 


MINIATURE £ !I RUMENT BALL BEARINGS 
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questioned that a light helicopter trans 
portation company like the 57th should 
be organic to the division. The present 
table of organization call for only 12 
to a field army. Altogether, they would 
be able to carry 3,024 men or 318 tons 
of equipment in a single lift 

Army field operations cause equip 
ment to run down faster than it would 
in Operations from a permanent bas¢ 
\ Vertol H-21 requires about 10 man 
hours of maintenance for every hour 
of flight and even simple jobs can be 
come complicated under the primitive 
conditions of Fatigue of 
maintenance crews Can Cause a loss in 
Dust, mud, rain and vari- 
ible temperatures stresses on 


combat 


capability 
IMM posec 
men and equipment that are not met in 
1 more settled existence 

In Exercise Elk Horn, about half the 
helicopter maintenance problems wer 
volcanic dust get 
Another 
wooden rotors with metal 


caused by powder 


ting into bearings problem 
was caused b 
leading edges. In the arid climate of 
the Yakima Firing Center, the wood 
blade 
leading edg« he 
blades-in the 


shrank and separated from the 


supply of sparc 
held was inadequate and 
the th Transportation Company had 
some of its helicopters 
others fivable 
Army aviators report that it is some 


availability 


to canmbalize 
emporaril to make 
times difhcult to get 55 
ifter prolonged ficld operations and it 
has been known to drop is low as 40 
Improved helicopter design can do 


much to improve availabilitv and eas 


maintenance in the field. | 
Aircraft Corp. sent a team of 
to Exercise Elk 


problem at first hand 
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wing VTOL aircraft which it 
sell to Army 

Every improvement in m« 
transportation has been a mix¢ 


Army. While faster 


mobility, the heavy 
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Ihe complicated supply 
behind a modern mechanized 
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mean that a logistic deficienc 
effectively 
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Navy Hydrofoil Decision Due 


Washington—l inal decision in Navy 
Bureau of Ships’ 
110-ton hydrofoil anti-submarine patrol 

h top speeds of at least 45 kt 
d within the next few wecks 


competition for a 


m the contract—including a 


number iviation firms—represent the 
large umber of companies to bid in 
mipetition in recent years 
n for the wide 


hef that hydrofoil svstems have 


interest 


in all types 


latively-flat, heavier 
ape than the V-shaped “‘seaplanc 
tvpe hull planned for an S0-ton, 60-kt 


the 
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Mt 
wdrofoil under development for 


} 
U.S. Mantime Administration by Dy 
lopments, Inc., a Grum 


namics Dev | 

in Aircraft E11 ifiliate 
AW Fel 

Bureau of Ships spokesmea say the 
heavier hull is needed to give the vessel 
the capability of remaining in_ the 
ind off its foils for extended in 
tervals in all types of seas 

While making high-speed runs on 
its foils. the Navv vessel will be pow 


ineering Co 
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water 
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EXPLODING 
BRIDGEWIRE 
SYSTEM 


Unprecedented 
safety during the 
entire stockpile-to- 
target sequence 

characterizes 
Librascope’s 

EBW System for 
ordnance initiation. 


Aboard the vehicle, EBW’s virtual immunity 
to premature initiation makes it possible 
to eliminate elaborate safing mechanisms. 
Weight of multi-stage missiles and space 
vehicles can thus be significantly reduced. 


Of prime economic importance is the versa- 
tility of the Librascope EBW System. For one 
EBW flight firing unit will properly sequence 
and initiate all ordnance components in a 
complete missile system. 


Designed and developed by Librascope’s 
Sunnyvale Branch, the EBW System utilizes 
the energy produced by the 

exploding wire to directly ini- 

tiate an insensitive secondary 

explosive. EBW initiators of 

this type cannot be initiated 

by stray DC potentials or high- 

energy RF fields. 


Send for EBW Brochure fo 
Librascope Sunnyvale Branch, 
670 Arques Ave., Sunnyvale, Calif. 


LIBRASCOPE DIVISION 
GENERAL PRECISION, INC. 





There are several forms of heat- 
treatment commonly employed in 
the processing of alloy steels. Each 
in its own way modifies the mechan- 
ical properties and structures of 
steel, and each is chosen with a 
definite objective in mind. The five 
usual forms of treatment are nor- 
malizing, annealing, spheroidize- 
annealing, quenching and tempering, 
and stress-relieving. 

In this particular discussion, let 
us consider briefly the purposes and 
effects of normalizing. 

Normalizing is an operation in 
which the steel is heated to approx- 
imately 100 deg F above the upper 
transformation range, then cooled 
in still or agitated air. The basic 
purpose is to refine the prior struc- 
ture produced by variations in fin- 
ishing temperatures encountered in 
rolling or forging. The structure 
resulting from normalizing, being 
more uniform, will help create im- 
proved mechanical properties when 
the steel is subsequently reheated, 
liquid-quenched, and tempered. 

There are times when large steel 
parts (heavy forgings, for example) 
cannot be liquid-quenched because 
of their size. In cases of this nature, 
the heat-treatment must consist of 
single or multiple normalizing fol- 
lowed by tempering. 

High-temperature normalizing is 


sometimes used for grain-coarsening 


KNOW YOUR ALLOY STEELS... 


This ts one of aj series of advertisements dealing with 
basic facts about ailoy steels. Though much of the informa- 
tion is elementary, we believe it will be of interest to many 
in this field, including men of broad experience who may 


find it useful to review fundamentals from time to time. 


low-carbon alloy steels to promote 
machinability. (In high-temperature 
normalizing, steel is heated to more 
than 100 dee F above the upper 
transformation range.) At times it 
is possible to machine a steel in the 
air-cooled condition, the governing 
factor being the alloy content. How- 
ever, the highly alloyed analyses 
may require annealing or tempering 
after normalizing, to decrease the 
hardness. 

It is essential, when normalizing 
is employed, that free circulation of 
still or agitated air be provided. 
When air-cooling of individual bars 
or forgings is not practicable, the 
furnace charge should provide for 
some means of separation, such as 
racks or spacers 

If you would care to know more 
about normalizing, or any other 
phase of heat-treating, you are in- 


vited to consult with Bethlehem 


metallurgists. They are always glad 


to give you any help you need 


And remember that Bethlehem 
makes the full range of AISI stand- 
ard alloy steels, as well as special- 


analy sis steels and all carbon grades. 


Thus serie or allo, see ad ertise 
ments 1s now avatlable as a com pac t 
bookiet, Outick Facts about Alloy 
Sleels If you would like a free 
cop , piea U addre ss our request to 
Publications Department. Bethlehem 


Steel ‘om pan Bethlehem. Pa 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor; Bet n Steel Ex t ¢ porat 


BETHLEHEM STEEL 





reasons for the present competition 


“since we have no analogous ships with w~€F 

which to try it out.” 3» ‘ns CONTINENTAL 
Adm. James said aviation firms with Sf 

waterfront facilities were invited to | § | de : AIRCRAFT ENGINES 


compete directly, those without such 
facilities to enter on a team basis with 


shipbuilders. c POWER MORE UTILITY PLANES 


“IT am sure,” he said, “that we ship- 


builders, both naval and commercial, - : THAN ALL OTHER ENGINES COMBINED 
can learn a great deal more from air- ? =) bi = | 20 MODELS—65 TO 340 HORSEPOWER 


craft manufacturers, especially about j ah of 
lightweight frames, engines, structural ; eee t RPM CYL. WI. OCTANE 
members.” He added that the Bure; u —— | aan 2300 80/87 
of Ships also is encouraging private 7 0 ootiene 2625 80/87 
shipbuilders “to get an injection of 2750 80/87 
aircraft-type experience and use it.” 80/87 
ae 80/87 
He told the subcommittee that “a 80/87 
great deal of work” remains to be done 80/87 
before Navy can go to hydrofoil vessels 91/96 
of 200 tons or more, “and we expect =: ces 
to get some assistance, directly or in- 432 91/96 
directly, from the aircraft industry.” 426 100/115 
Problems to be overcome, Adm 426 100/130 
James said, include means of cutting D Model FSOS26-A a Ps PJ 
down hull and machinery weights, S 270 HP. (Helicopter) _. ie FSO526-Ae 575 91/96 
strengthening foil structural members 4 - ~ . $$0526-A...... 
ind increasing propulsion efficiency, as BPM =) 2 etn Oe 
well as “a lot more information on : of ea 
uy oo > 


549 91/96 
ercavitating foils.” my y 
PRODUCTION BRIEFING > y [ontinenta/ Motors [orporation 


AIRCRAFT ENGINE DIVISION * MUSKEGON, MICHIGAN 
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British Aircraft Corp., group formed 
by merger of English Electric, Vickers- 
Armstrongs and Bristol Aircraft, has 
reached agreement for acquisition of 


controlling interest in Hunting Aircraft, 
Ltd. British Aircraft Corp. will be 
headed by Lord Portal of Hungerford, 


former chairman of British Aluminium, 
Ltd. Corporation is capitalized at $56 | advancement 
million: $22.4 million each provided by | in instrument 
English Electric and Vickers, and $11.2 | design 
million by Bristol. 


























Ansett Airways of Australia has or- 
dered six Max Holste Super Broussard 
turboprop transports as replacements 
for its Douglas DC-3s. Super Brous 
ird is powered by two Turbomeca 
Bastan turbines delivering 1,000 hp 
each. First Super Broussard is sched- 
uled to fly by the end of June; orders so 


sar totes 76. EDGEWISE METER 


Slick Airways announced recently ‘ < 
hat it ] ened lofnin } : Large, easily read display (1 7/16” scale) in 
that it has signed a dehnitive purchase oa : s panel space. For heri- 
ireement with Canadair, Ltd., for the sentel or ve 5! mounting. Miniature, self- 


purchase of two CL-44D turboprop all- shielded Cooxic!l mechanism has stability 

, . b ty af lor : 

cargo aircraft, with options on four end ov y of larger instruments. Weight 
3 1.7 oz. § ed with combination mounting 


more. The contract for over $9 mil- bracket and bezel (not shown). Data on 
lion calls for delivery of the first request. Marion Instrument Division, 
swing-tail aircraft in September, 1961, anne ag Peas tg 
the second in October, 1961. The re- Ganode. ieanumas Ge Limited, 
maining four optioned CL-44Ds are Seronte 17, Onterie. 

scheduled for delivery in 1962. Slick 
made a down payment of $900,000 at 
the signing of the contract. Slick officials Honeywell 
said the CL-44D’s operating rate of ap eaeeien . — 
proximately four ps per ton mile "4 &».:: o THE FUTURE H Fouts ia. Covttol 
will enable Slick to lower cargo rates. Faan ’ 


Gince 'ee5 
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Douglas RB-66 of USAF’s 10th Tactical Reconnaissance Wing stands on ramp during filling of its liquid oxygen system (left), part of 


servicing routine done during davlight hours of Royal Flush Five exercise. Planes also were flown on long range night missions 


Tactical Teams Compete in Photo-Recon Event 


Photo reconnaissance teams of the Fourth 
Allied Tactical Air Force nosed out units 
of the Second ATAF to win Roval Flush 
Five, the annual NATO aerial reconnais 
sance exercise staged at Bremgarten, Ger 
many (AW May 30, p. 36). Fourth ATAI 
teams were from French and U.S. units 
Second fielded teams from Belgian, British 
md Dutch squadrons. Canadians and West 
Germans were observers at the exercise 
both nations currently have only strike units 
in NATO's posture although West Ger 
mans plan on reconnaissance capability by 
next year. Point scoring was based on the 
combined performance of pilots, airplanes 
cameras and ground technicians Hot’ 
reports were made by photo interpreters 
working with wet negatives. Reports in 


cluded basic information, size and type of 


English Electric Canberra PR-7 takes on a daylight photo mission. Canberra teams of _ target, its capability, defenses and other data 


Second ATAF swept the daylight event but lost night missions to the RB-66s useful in planning an immediate strike 








French air force Republic RF-S4F takes off from Base Aerienne 136 near Bremgarten (left). French teams won the short range events 


and racked up largest team scores during the event. At right a Netherlands air force RF-84F taxis out to start a photo recon during Royal 


Flush Five. Dutch team beat USAF’s McDonnell Voodoos in medium range missions. 
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Vickers-Supermarine Swift FR-5 of Royal Air Force’s No. 79 Squadron, is readied for a short range mission during Royal Flush Five. 


Below, RAF technicians swarm around a Swift, unloading magazines from the pla sc and left-oblique cameras. 
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has easily read 50 mm wide, 
rectangular coordinate channels 


THIS NEW 
2-CHANNEL 


DIRECT WRITER... 


— 


* 
mounts in 104%” of rack space 
or in a separate portable case 


“ 
preamplifiers for each channel 
' 


SANBORN Model 297 Oscillographic Recorder 


Cenetndinses and versatility without loss in perform- 
ance is the design concept for this new 2-Channel 
Direct-Writer from Sanborn. The Model 297 provides 
two complete recording channels in only 1014” of panel 
space, making it extremely useful as a monitoring 
recorder — integrated with large instrumentation set- 
ups in data processing installations, test stands and 
similar applications. In its own portable case, the Model 
297 will be equally useful in laboratories and field applica- 
tions as a bench-top instrument. 


Preamplifiers are “‘850’’ Series plug-in interchangeable 
units, available in Carrier, DC Coupling, Phase Sensi- 
tive Demodulator, and Low Level types. They may be 
used in any combination, one for each channel. An in- 
ternal MOPA for carrier and chopper excitation is also 
available. 


The basic recorder assembly houses a preamplifier 
power supply, transistorized power-amplifier power 
supply, and two transistorized current-feedback power 
amplifiers with built-in electrical limiters that provide 
damping at all times. The entire unit has built-in 
forced filtered air cooling. 


The recording mechanism has rugged, enclosed gal- 
vanometers with velocity feedback damping , 

different chart speeds selected by push buttons... 
timer/marker stylus with 1 second timer... approxi- 
mately 6 inches of visible chart with immediately visible 
traces made by heated stylus. The electrical and me- 


combination with the many 
stures make the compact 
useful, reliable 2-channel 


chanical specifications in 
“big system” 
Model 297 one of t 

direct writers available 


opera ting 


Contact the Sanborn Sales-Engineering representative 
nearest you or write the main office in Waltham for com- 
lete information and application assistance. Sales- 
“ngineering representatives are located in principal 
cities throughout the United States, Canada and foreign 
countries. 


Model 297 2-Channe! Recording System Specifications 

(Less plug-in preamps) 

Sensitivity: 0.1 volt/mm nominal 

Frequency Response: DC to 125 cps within 3 db, 10 mm 
peak-to-peak amplitude 

Gain Stability: Better than ‘4% from 20°C to 40°C or line 
voltage change from 103 to 127 volts 


Linearity: Max. non-linearity is 0.2 mm 

Electrical Limiting: Approximately «115%, of full scale 

Chart Speeds: 1, 5, 20, and 100 mm/sec. by mechanical 
push button 

Dimensions: 1044" high x 16” deep x 19” wide 

Paper Take-up: electrically operated 


(Specifications are subject lo change without notice.) 


SANBORN “@\” COMPANY 


Industrial Division 
175 Wyman Street Waltham 54, Massachusetts 





interchangeable ‘‘ 850" Series plug-in 
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Ceramic Gyroscope Uses Gas Bearings 


By Philip J. Klass 


Minneapolis, Minn.—New miniature 
integrating gyro that uses a spinning 
rotor made of ceramic supported in gas 
bearings, which cuts gyro drift rate by 
a factor of 10:1, has been developed 
here by Minneapolis-Honeywell’s Acro- 
nautical Division. Improved accuracy 
is based on measurements made on a 
limited number of prototype units. 

Specific drift rates are not reported 
by Honevwell. However, a 10:1 reduc- 
tion in drift rate would put the gvro 
drift in the order of 0.0005 to 0.001 
deg./hr. Vibration, or bearing noise, 
has been slashed by a factor of 30:1, 
Honeywell savs 

New Honeywell gyro measures 2.8 in 
in diameter by 2.75 in. long and weighs 
slightly Iess than 0.7 Ib 
angular momentum of 120,000 gram- 
centimeters squared per second. Engi- 
necring samples will be available late 
this vear with full production starting 
carly next vear, company says 

Honevwell is the first to disclose a 
ceramic gvro, but the use of air 
bearings to support the spinning rotor 
is a technique that has been emploved 
previously by North American's Auto- 
netics Division 

Although ball bearing quality and 
uniformity has improved greatly in re- 
cent years, the demands placed upon 
gyros have grown more difficult. One 
reason is the improved accuracy needed 
for long-range ballistic missiles. Another 
is the requirement for long life in stor- 
wwe, for missiles such as the Minute 
man, where the gyro will be subjected 
to frequent operational checks over a 


Device has an 


roto 


period of several years 
The gas 


tionl 


bearing offers a nearly fric- 
ind without the spuri- 


in result from a slight 


upport 
ous torque s that 
shift of balls or retainers in 
bearing With the gas the 
pinning rotor is supported on a thin 
film of gas, such as helium or air, which 
5 millionths of an inch 
case of the Honeywell 


conventional 


bearin 


r 
<6 
1 


mecasur©res onl 2 
thick, in the 
WFO 

Because a 
lionths of an 
normally requires ] 
them, if th 
spin freely at a speed of 12,000 rpm., 
thers be a near-mirror finish be- 
tween the surfaces and the material 
from which the rotor and its supports 
are made must have extremely high di- 
stability Further the ma- 
extremely hard so that 


le Trance of onl 25 mil- 
inch between two parts 
press fit to mate 


gvro rotor is to be able to 


must 


mensional 
terial must be 
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CERAMIC GYRO, which uses gas bearings 


reportedly has only 1/10th the drift rat 


instead of ball bearings for spinning mass, 
f conventional miniature integrating gyro. New 


ceramic gas-bearing gyro, developed by Honeywell, weighs only 0.68 Ib. 


CERAMIC ROTOR ASSEMBLY, show 
windings. Metal liner inside ceramic 
band provides required rotor mass. N 
there will be no significant wea 
starting and stoy 
there 1 


the 


The c 
gyro, once it 
a temperati 
sapphire ul 


scale only to d 


Models of 
started 
times without 


ind stop] 
grin 
man says 

In addition, the 


lisassembled above, encloses stationary excitation 


provides rotational torque while external metal 
ign cuts bearing noise by 30:1, Honeywell says. 


\ibits verv high dimensional stabilitv. 
Over a temperature range of —85F to 

S00F, it retains its machined dimen- 
millionths of an 


ns to within two 


h 
Another feature of the ceramic con- 
truction is that hydrochloric acid can 
used to completely cleanse the as- 
nbly of sub-microscopic particles that 
uuld adversely affect gvro perform- 
nce 
The new gvro rotor consists of two 
ramic hubs that are bolted to a 
tungsten alloy ring which provides the 
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EARTHBOUND 
AND BEYOND 








complete 


‘ 





SMALL SIZE of Honeywell's new ceramic 
gas-bearing gyro rotor is shown above. 


required mass for gyroscopic action 
The rotor spins about a stator contain- 
ing two field windings. Inside each of 
the ceramic hubs is a laminated hys- 
teresis ring which develops torques that 
cause the rotor to spin 

The ceramic rotor is supported inside 


“a 


the ceramic gimbal with a clea 
about 100 millionths of an 
the gimbal is filled with heliun 
gen or other gas and sealed. (1 
models are at a pressure of oné 
phere, but Honeywell is experin 
with higher pressure fills.) Th 
gimbal assembly is floated in 
and restrained by jeweled pivot 
pick-offs and torque ooils, mu 
conventional integrating gyro 

When the gyro is started by ay 
an a.c. voltage to the stator (field 
ing, the rotor, which has been in 
ical contact with the gimbal a 
stator shaft because there is no 
of air, begins to rotate. Small 
inside the rotor hubs act like 
generate a flow of air between th 
ning rotor and the stator shafts 
gimbal 

To give a feeling for the closet 
the fit between the rotor and th 
shaft, if a workman were to han 
shaft before the rotor were pla 
it, the thickness of the film ad 
the workman’s fingerprint w 
enough to prevent the rotor fro1 
ing when voltage was applied 
ing to Mathew Riesgraff, proj 
neer in Honeywell's advanced 
gyro group 

Beyond the hardness and 
sional stability which a ceram 


} 


Atlas Airborne Command Guidance System 


First photo of airborne portion of Atlas radio-command guidance system, used for 1 


9,000 mi. flight and for 22 out of 24 successful Atlas flights made since last July 
Atlantic Missile Range. The General Electric developed guidance system includes t1 
beacon (black box, upper right), flush-mounted antennas (white stripes), rate beacon 

antennas) and decoder (black box to left of antennas). Tracking beacon and decode 
vert command signals received via ground tracking radar into steering commands for 
autopilot. Rate beacon is used to establish missile’s velocity by means of doppler s! 


determine engine cut-off point. 
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THE PROBLEM: 
Development of a new, 
highly reliable rocket 

propulsion system 


IN FINDING 
A SOLUTION: 


2 HEADS 
ARE BETTER THAN 1 


BUT ARE... 
4 BETTER THAN 27 
8S BETTER THAN 47 
16 BETTER THAN 8? 
32 BETTER THAN 167 
64 BETTER THAN 327 


128 BETTER THAN 647 


At United Technology Corporation, the 
old adage—‘‘two heads are better than 
one”’—is viewed with respect. 


But it also is recognized that at some 
point, too many can cause excessive 
administrative detail, confusion, and 
red tape which increases the difficulty 
of finding the solution to the original 
technical problem. 


The emphasis—corporate philosophy— 
at United Technology Corporation, 
therefore, is on quality—capacity of 
mind, talent and experience, rather than 
on sheer numbers of people. This 
approach permits the maximum per- 
centage of scientific and engineering 
man-hours to be devoted to the analyses 
and experimentation required to obtain 
the answers to the technical prob- 
lems at hand. 


UNITED 
TECHNOLOGY 
CORPORATION 


A subsidiary of United Aircraft Corporation 
P.O. Box 358 + Sunnyvale, Calif. 
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FIRST TO MEET MS 21042 AND NAS 1291 


SPS FN-12 Featherweight locknut replaces NAS 679 
and equivalents*—saves up to 72% in locknut weight 


Mick 


SPS FN-12 Series Featherweight locknut was the first to meet new MS 21042 calling for a lighter weight repiace- 
ment for NAS 679 sheet metai nuts. New forged featherweight offers major weight savings, superior perform. 
ance, high reliability; also permits secondary weight reductions through use of narrower bolting flanges. 





sre is > , series ths ets > new : 91049 
Here is the only nut series that meets the new MS 21042 ACTUAL WEIGHTS OF FN-12 AND COMPARABLE LOCKNUTS 
standard, calling for a lighter weight locknut that can 
universally replace the heavier-type AN 363, MS 20364, 
MS 20365 and MS 21040 Series. ' ' wane - 

The new SPS FN-12 weighs as much as 60° less than | FN-12 | WAS 678 Saved by n-17 | AM Series setae feet 
NAS 679 sheet metal nuts and counterparts .. . up to 
12% less than equivalent MS or AN types.* P | ee 0.8-1.0 | 50% -60% ' 69%, 

The FN-12 saves weight in another way also. Because | 
of its new configuration, it can be installed closer to | 
vertical bulkheads than any other aircraft nut now in = 12 | 
use. This allows a narrower bolting flange, with con- | 

' 
| 





All Weights Expressed as Pounds per 1000 Pieces 





0.7 1.3-1.7 50%,-60%, 


2.1-2.5 43%-52% 4.2 
sequent reductions in aircraft weight. 16 2.5-2.8 | 40%-47% 4.6 
You can specify FN-12 Series Featherweight locknuts , 3.5 
in 11 sizes. All are available for immediate delivery —you 
get what you order without delay. And all sizes of the 
FN-12 locknut—#4 through 5% in.—are lower in price than 7.3 
the NAS 679 locknuts. 
For more information, write SPS—manufacturer of 


3.9-4.7 12%-26% 8.5 


5.4 6.4-7.2 16%-25% 11.8 





9.3 21% 19.5 











tRange of four most commonly used sheet metol nuts of NAS 679 type 
tRonge for AN 363, 364, 365 


precision threaded fasteners and allied products in many 
opie ; ea Eg res *MS 20364, MS 20365, MS 21040; NAS 1021, NAS 1022; AN 363, 
metals, including titanium. Request Bulletin 2426. AN 364, AN 365 and AN Plain Nuts 





AIRCRAFT/MISSILE Division 


JENKINTOWN 3, PENNSYLVANIA 
SANTA ANA, CALIFORNIA 


where reliability replaces probability 


Atlanta, Ga. e Culver City, Calif. e Dallas, Tex. e Denver,Colo. e Tuckahoe, N.Y. e San Diego, Calif. e San Leandro, Calif. e Seattie, Wash. e Wichita, Kans. 
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and gimbal provide, Honeywell has 
come up with other gyro applications 
where use of ceramics pays off. 

Construction of the stator field wind- 
ings is an example. Instead of using the 
conventional epoxy resin to insulate in- 
dividual laminations of the field wind- 
ing, Honeywell employs thin strips of 
ceramic. The field winding is wound 
with ceramic coated wire instead of the 
usual enamel or epoxy coated. When 
the stator has been assembled, it is 
fired into what amounts to a ceramic 
encapsulated subassembly. (Ceramic is 
subsequently removed from field poles 
by a machining operation.) 

‘his not only provides a more rugged 
construction, but gives the stator wind- 
ing far greater dimensional stability at 
extreme temperatures, It also permits 
use of an acid for cleansing the entire 
unit of contaminating particle s 

Ceramic castings are ground to ap- 
proximate size while in a “half-fired” 
state, then polish-ground to final dimen- 
sions and finished using diamond com- 
pounds. 

Honevwell says its new ceramic gyro 
can withstand shocks of 30g without 
bottoming when gyro rotor is spinning, 
making it suitable for missile and space 
vehicle use 

Despite the ceramic gyro’s greater ac- 
curacy, Honevwell believes that it will 
scll for approximately the same pricc 
a conventional miniature integrating 
gyro when new unit is in full produ 
tion. Initial engineering samples, how- 
ever, will be more expensive 
spokesman says the ceramic gyro may 
cventually cost even less than one using 
conventional construction because of 
less criticalness in assembly procedures 

The new ceramic construction and 
gas bearing techniques are expected t 
form the basis of a new family of evros 
it Honevwell. Current work there on 


new gimbal support techniques, aimed 


Compan: 


it reducing another source of gyro crror, 
hould produce higher accuracy gyros in 


the future, a spokesman indicates 


Michigan Offers Courses In 
Oscillators, Amplifiers 
Iwo con 


lid-state microwave amplifiers and os- 


cutive one-week courses in 


cillators, including Masers, diode and 
ferrite parametric umplifiers, ire being 
offered bv the University of Michigan 
during the last two wecks in Julv. Staff 
for the courses will include members 
of the university staff supplemented by 
Benjamin Lax and James Meyer, Lin- 
coln Laboratory, Nicolas Bloembergen 
Harvard University, E. Schulz-DuBois 
Bell Telephone Laboratories and Max 
Weiss, Hughes Aircraft Research Lab- 
Requests for information re- 
garding registration should be addressed 
to George Makhov, Bldg. 41, Willow 
Run Laboratories, Ann Arbor, Mich. 


oratory 


AVIATION WEEK, June 6, 1960 


Soon-From This New Shop 


N= 
‘Overhauled by Airwork 


By the time you read this, machine tools will be moving into the 
new shop and most of our lead men will have had their training 
in the Rolls-Royce factory. By early July, we will be overhauling 
Dart engines. 


This shop, and its three related additions to our Millville plant, 
are designed to produce jet engine overhauls to the highest preci- 
sion standards. We are constructing a dynamometer-type test cell 
to provide the most accurate pre-flight test of engine conditions 
available, independent of varying atmospheric conditions. 


At the same time, a new 13,000 square foot addition to our Miami 
Jet Accessory Overhaul Shop has been completed, more than 
doubling the available working area. 


When you need a top quality jet engine or accessory overhaul, 
. with the extra quality 


JET ENGINE ACCESSORIES 


1740 N. W. 69th Avenue 
Miami, Florida 


Airwork will be ready to 
that is part of our aviation tradition. 


Airwork 


CORPORATION 


serve you 


JET ENGINES 


Millville Municipal Airport 
Millville, New Jersey 


ATLANTA*+ CLEVELAND «M NEWARK « NEW YORK « WASHINGTON 





e orde 
When YOU need Super Service for o Fop 
Quyality custom installation joo — YOU de- 
serve the Best, too! Remember to call... 


EXECUTIVE AIRCRAFT SERVICE, inc. 


REDBIRD AIRPORT © DALLAS, TEXAS 


' es 


L. V. Emery, Pres 








Day by day the Polaris missile gets nearer to its first sub- 
nearer the day when, operational, it will 
deterrents to 


marine test firing 
become one of our nation’s most formidable 
aggression. For with submarines serving as mobile missile 
launching pads, any target on earth is within deadly striking 
range if retaliation becomes necessary 

The Polaris-launching submarines 
Out not only to aim and fire and accurately guide the miss 


i Advanced Sperry submarine 


but also to defend themselves 
equipment contributes to both these functions. For precise 
navigation there is SINS (Ship’s Inertial Navigation System) 


automatic steering and stabilization, depth detectors, gyro- 


SURFACE 





compasses, diving and maneuvering controls, instrumenta- 
id the NAVDAC computer which 
anti-submarine warfare 


tion, and computers 
correlates all navigation data. For 
the subs have Sperry torpedo fire control systems, sonar sub 
detection equipm > attack periscope itself. At two spe 
laboratori ispects of the Polaris program are 
refined and integrated: one 


cl il 
being of which simulates sub- 


other the environments of the sea 


marine navy 


Sperry e it Polaris program is typical of the 
Company today, achieving through specialized divisions an 
integrated capability that is contributing to every major 


nt. General offices: Great Neck, N.Y. 


arena of our envir 


SPACE 








INERTIAL GUIDANCE SYSTEM (left) weighs 44.5 Ib., uses Army/RCA micromodules for stabilized platform amplifiers. Right photo com- 


pares two resolver amplifiers of conventional miniature construction (left) and two 


micromodular construction (right). 


DIGITAL GUIDANCE COMPUTER (left) also uses Army/Radio Corp. of America micromodules. Complete guidance computer, including 
memory, weighs only 4 lb. Photo at right shows “egg crate’’ construction of digital co ter. Micromodules slip into compartment con- 


taining corrugated metal sleeve which provides shock isolation and carries off heat 


Inertial System Contains Micromodules 


when used in a ballisti frames, each accommodating 130 micro- 


Burlington, Mass.—A complete inet range 
dules, make up the computer arith- 


tial guidance/navigation system which the compan 
weighs less than 45 lb.—only 50% to lhe complete svstem, includ: tic unit 

60% the weight of systems with com form, computer, power n Each micromodule is surrounded by 
rrugated metal sleeve which serves 


parable performance—has been devel 
vatts of electr th as a shock isolator and as a means 


oped here by Radio Corp. of America’s 
Missile Electronics and Controls Divi ; for transferring heat from the module to 
ion. A four-gimbal platform version Micromodule Features tal bars and then to the frame which 
hs about 444 Ib.. a three-gimbal The most ne features of t es as a heat sink. To facilitate re- 
model weighs about 3 Ib. less tem are f the muicro1 icement of a defective module, RCA 

RCA has been able to slash the onstruction of the digital comput developed a small fixture which 
weight, size and power consumption of — the stabilized platfor f ikes it relatively easy to unsolder 
its new inertial svstem through the us¢ control cir lule leads from the backplate, after 
platform ratively cor t h it can be slipped from the egg 


weg 


if micromodules, developed by the com 
pany under Army sponsorship. ‘This The ce ilete na 
marks the first use of micromodules in omputer onstructed — fro1 By mounting the amplifiers and con- 
equipment intended for aviomic apph modules, employing a fernte circuits required for platform sta 
cation ory, occupies a volume of onl lization directly on the inner gimbal, 


The RCA system, now undergoing  ft., and weighs 4 lb. Power , t reduces by about one-half the number 
sliprings that would be needed if 


test, is expected to provide a circular tion is 124 watts. The micron 

error probability (CEP) of one nautical are mounted in a metal frame wh plifiers were external to the platform 
mile per hour when used on an aircraft sembles an egg-crate, then solder gnals which must be transmitted to 
that flies at 300 kt., or 0.1% of total printed-circuit backplate [wo the external computer can be amplified 


frame 
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ANNOUNCING A NEW 


OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 


GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal fur tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 
For more information on this new oxidation resistant GRAPHITAR 


and its applications, write the GRAPHITAR product manager on 
your company letterhead. 


R-279-1 


THE UNITED STATES GRAPHITE COMPANY 


VISION OF ICKES CORPORATION, SAGINAW | MICHIGAN 
ae CARBON-GRAPHITE © nse POWDER METALLURG (ICAN® crapnite propucts © USG® pe 
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before passing through the sliprings 
to greatly reduce the problem of stray 
pickup. 

The amplifiers required for all three 
ixes of the platform, plus temperature 
controls, are built into a micromodule 
issembly which weighs 14 Ib. and occu 
pies 0.01 cu. ft. Entire assembly can 
be quickly replaced for maintenance 

The basic computer and amplifier de- 
signs were developed by RCA’s Missile 
Klectronics and Controls Division here 
conventional components and 
construction. ‘These designs were then 
turned over to the company’s Semicon- 
ductor and Materials Division, Somer- 
ille, N. J., which developed the equiv- 
circuitry and ele- 


using 


lent micromodul 
ments 

Vhe stabilized platform is available in 
three-gimbal configuration, 
weighing 214 Ib., or a four-gimbal de- 
ign which weighs 244 Ib., excluding 
the 14 Ib. of gimbal-mounted avionics 
Platform presently is designed to use 
Minneapolis-Honeywell or Kearfott 
miniature integrating gvros, with an- 
gular momentums of the order of 5 x 
10° gram-centimeters squared per sec 
ond, but can be adapted to other gyro 
designs, RCA says 

Present platform 
three Kearfott restrained-pendulum type 
in which displacement 


cither a 


design employs 
accelerometer 
of the seismic mass by an applied accel- 
cration produces a pickoff signal which 
is amplified, then applied to a torque 
celerometer to restore mass 
to its original position. When the ac 
clerometer is nulled out, the magni 
tude of the current flowing through the 
torque coil is a direct function of the 

ied acceleration and therefore can 

is an Output signal. 


coil in the a 


lor applications where an integrating 
cclerometcr or digital output is de 
pulsing technique can be used 
to produce the restoring torque on the 

mass. The accelerometer 


ired, a 


iccelerometer 
pickoff signal drives a pulse-producing 
ircuit and the number of pulses re 
quired to null out the mass is a direct 
measure of the integral of acceleration, 
c., velocity 

The platform employs direct-drive 
torque motors rather than servo motors 
ind gearing. Pancake-type synchros are 
used to pick off deflection angles of the 
veral gimbals relative to one another 
lemperature stabilization of the gyros 
is accomplished by enclosing them in a 
housing with an internal blower motor 
ind using thermostatically controlled 
valves to regulate the temperature of the 
circulating air 

RCA, which developed the new mi 
system with 


cromodularized inertial 


company funds, currently is showing the 
system for prospective customers. Com 
it least one specific 


ipplication is in immediate prospect 


pany spokesmen sa\ 
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Positive Mechanically Locked Stem 





Flush Fracture (No Stem Trimming) 





Strong Clinch 





Wide Grip Range 





Positive Hole Fill 














The Cherrylock* “‘2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet proven hig! 
sheet clamp-up with no sten 
trimming (fractures flush on 
stallation), uniform head seat 
ing, complete hole-fill, wide gri; 
range, and positive mechar 
cally locked stem. 

Fast, economical, easy 
stallation (with no stem trin 
ming) is available with Cherry 
lock rivets, using existing 
Cherry installation guns. Yo 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 


A-286 Stainless Steel— 
Monel—Aluminum 


For technical data on the 
new Cherrylock ‘2000’ Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


ng 


CHERRY RIVET DIVISION 
a iia 


‘Townsend 


in Canada: Parmenter & Bulloch Ma 


Company 


»g Company, Limited, Gananoque, Ontario 








Electronics: key to the 





secret sea 


The problems posed in developing an 
effective Anti-Submarine Warfare System 
require the development of entirely new 
concepts in the broad field of electronics. 


Applying electronics skills toward each of the 
many elements of the problem is only part of 
the job. The real key is in the integration of 
these elements into total systems that effectively 
solve the problems of ASW. 


Working with the Navy, Hughes has instituted 
a complete systems analysis or “information 
environment” approach. This Hughes “sys- 


This simulated Navy Combat Information Center uses 
Hughes advanced information and display systems to 
unite hundreds of pieces of surveillance data into a 
meaningful total, 


tems orientation” draws upon unique abilities 
acquired in the development of such Hughes 
systems as: airborne electronics armament sys- 
tems, which can control an entire mission; 
3-dimensional radar systems, which constitute 
the most important advance in the state of the 
art since radar itself was invented; Falcon 
guided missiles, which are the most advanced 
weapons of their type—just to name a few. 


Rather than taking standard approaches to the 
ASW problem, Hughes engineers are using a 
wide variety of electronic disciplines. Studies 
presently underway include: research in acous- 
tic array systems (both fixed and mobile) ; radar 
and IR detection systems; magnetic anomaly 
detection systems; information, command and 
controls systems for strategic decision-making 
and for tactical operations; communications 
systems; signa! recovery techniques; human 
factors studies. 


Foresight, imagination, tested and proven man- 
agement capability —these are'the factors which 
insure successful Hughes systems implementa- 
tion. For further information concerning the 
Hughes “information-environment” approach, 
please contact: Mr. D. R. Heebner, Underseas 
Warfare Mission Coordinator, Hughes Aircraft 
Co., Fullerton, California. 


To study ultrasensitive infrared systems for ASW, 
Hughes engine« ave developed this prototype minia- 
ture super refrigerator which cools sensitive elements to 
temperatures as low as —260°C, 


HUGHES AIRCRAFT COMPANY 

Culver City, Ei Segundo, Fullerton, Newport 
Beach, Malibu, Oceanside, Santa Barbara and 
Los Angeles, California; Tucson, Arizona 








ACTUAL SIZE 


om 


SOLID CIRCUIT 
NETWORK 


SHIFT REGISTER 
200 KC 


Tl is now developing revolutionary missile electronics 
using S@ZID GIRCWIF" semiconductor networks 


In 1959, four years ahead of industry expectations, Texas 


Instruments introduced Solid Circuit semiconductor net- 
works...a new concept for harnessing the functions of a 
complete'circuit in a single crystal silicon wafer no larger 
than the head of a match. 


Now, system designers in TI's is division are 
applying this concept to digital t control problems — 
and the result is minimum 30-to-one size reduction over 
the highest-density packaging previ« 

important is an 80 reduction in the number of 
joints —a major cause of failure 
Apparatus division experience in this new concept indicates 
that nearly half of today’s military ground or 
airborne systems, can make practical, beneficial use of 
Solid Circuit networks. 


available. Equally 
solder 


equipment 


electronics, 


Other reliability gains attributed to this new design concept 
evolve from simplified production, test and process control 
Equipment fabrication steps already have been reduced to 
one-tenth those needed for the same circuit functions using 
conventional components. Where long-term 
reliability is required such as in space weight 


inprecedented 


flight, the 


* trademark of Texas Instruments 
TEXAS 


APPARATUS DIVISLON 


and space consumed by conventional components can now 
be diverted to circuit redundancy and “self-healing” tech- 
And in missile/space vehicle design these new space 
and weight savings mean that fuel load can be increased 
without displacing valuable instrumentation. 


niques. 


The application of this advanced technology is another 
example showing how TI puts new concepts to work in 
military systems. For more information on TI 
capabilities, send for booklet “Missile Electronic Systems” 
or contact SERVICE ENGINEERING 


electroni 


BEST TRANSISTORIZEL 
FLIGHT CONTROL 
000 PARTS PER CU 


Ti CONCEIVED 
FLIGHT CONTROL USING 
SOLID CIRCUIT NET WORKS 
1,500,000 PARTS PER CU. FT. 


INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9. TEXAS 





Interest Grows in Cryogenic Techniques 


By Barry Miller 


siasm, stimulated 


Washington—Interest in cryogenic Buck's suggestion 
small, low-power superconducti 


techniques, especially thin supercon- 
ducting films, for computing systems 
appears to be on the upswing, a recent \ few major 
three-day symposium held here on this 
topic indicates 

Sponsored by the Information Sys 
tems Branch of the Office of Naval Re 
search, the meeting brought together 


interest in these 


tive ¢ omputing 


programs continued 
probiems associated 
devict . The 


After an initial flurry of indust1 
the late D 


the r\ 


devices dwind] 
com pani 

partly with government supp 
substantially through 


COM Dal 
I pan 


to work 


with super 


about 400 scientists and enginecrs from lems, which have consumed su! 


this country and abroad for an exchange 
of views on the technical status and 
problems of superconductivity, and to 
a lesser degree, other cryogenic tech- the development 
niques and devices which may have 


application in information processing wire-wound to the 


systems devices, the need to 


7 ‘ stand uum 
Superconducting Devices 
Superconducting devices for comput- thin films 
ing ystems are enjoying a modest TC- It now ippcars 
vival, a number of scientists attending 
the symposium told Aviation Weex. 


Satellite Photos Clarified 


Corkscrew pattern in photographs of Russia’s 5-ton spacecraft 
launched May 15, first interpreted as indication of tumbling (AW 
May 23, p. 27), now are analyzed as the result of camera mount 
vibration. Contrast is apparent between real tumbling of rocket 
case (right) shown by alternate bright dot and faint line trailing off 
and satellite itself (left). Grumman’s tracking station analyzed the 
satellite pattern as the result of 24 and 29 cycle vibrations from 
the building on which the camera was mounted, possibly from 
machinery in the building itself. The 24 cycle vibration since has 
been climinated by insulating the mount, and the 29 cycle has 


been damped. One question raised was that both satellite and 
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ues, that the promis« 
perhaps a few other supercond 


rescarch effort, include the n¢ 
better understanding of supercon 
itv, for sharp transition material 
suitable 
ducting circuits, and with the tu 
more promi 


ontro] anc 


Vapor w10n in 


idequatelh obtain juality repro 


reasoning 


of cryotron 


rocket cas¢ 
different tim 


may have ste 


corkscrew patt 


man felt, wer 
satellite by 
show the vel 
detected in 
had not bee 
vibration patt 


tion applied 


iin film devices, will be realized, al- 
though not imminently. The antici 
ited advantages of these devices are 
© Low cost. 
¢ Extremely small size with very littl 
ower dissipation. Packing densities up 
10 million devices per cubic foot 
mentioned. 
e Ease of fabrication. 
* Expected high yields. 


Recent Devices 


Besides cryotrons, a few of the other 
ices described or suggested at the 
iposium were 
¢ Calotron, a multistage switching ele- 
nt. This simple superconducting de- 
said to be capable of switching 
» one state to another in 10 nano- 
onds, was suggested by E. H 
Rhoderick of the Services Electronics 
Research Laboratory, Baldock Hert- 
fordshire, England 
Operation of this clement is based 
n the existence of a stationary bound- 


hotographed on the same negative, though at 
mman engineers feel the building vibration 


the satellite passed, thus eliminating the 
the rocket case picture. Any doubts, Grum- 


ed in computing the presumed length of the 


the amplitude of the frequency; these 
ild be 425 ft. long. The pattern was not 
tures taken by the tracker since these photos 
1. Rechecking the pictures disclosed the 
ernible on them with sufficient magnifica 





NEW, 
ANSCO SUPERPAK 


for the first time, a new x-ray film packaging that saves 
time and lowers costs at no sacrifice in quality. 


Interrupting operations to open small quantities of X-ray film? 
Handling many small packages and wrappings? Never again with Ansco 
SUPERPAK. New Ansco SUPERPAK® is the modern way to increase 

your efficiency through 600 non-interleaved sheet or 300 interleaved 
sheet packages of Superay ‘A’ or Superay ‘B’. 

Whenever the storage bins (SUPERPAK fits standard 

film storage bins) need refilling, pause for a 

moment to open SUPERPAK, work on until the job 

is completed without further interruptions. Just 

think of the savings in man-hours and money through 

this new, sensible method of packaging. 

From every point of view; money, time and general efficiency . . . 

it makes sense to use SUPERPAK. Ansco, Binghamton, N. Y., A Division of 
General Aniline and Film Corporation, Manufacturer of World Famous 
Superay X-ray Films. 
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ary between the normal and the super- 
coaducting state in a thin film at a 
specific current level. A bistable ele- 
ment could consist of a thin film 
carrying a standing current which main- 
tains the boundary. An ignition pulse 
of the same polarity as the standing 
current is sullécient to push the film 
into the normal state and hold it there 
because a current smaller than the film’s 
critical current can maintain the 
boundary. An opposite polarity extinc- 
tion pulse can cancel the standing cur- 
rent long enough for the film to become 
superconducting again. 

This work, Rhoderick explained, was 
performed with tin and lead films of 
500 to 600 angstroms thickness. Three 
mil square clements were made. Their 
disadvantage he conceded, is the 100 
microwatts dissipated in the ON state. 
About 10,000 calotrons could be em- 
ployed without excessive liquid helium 
boil off, he indicated 
e Microwave switches for possible use 
in ultra-high-speed computers. Experi- 
ments which, if successful, could lead 
to inexpensive, broadband microwave 
devices operating up into the K band 
are in progress at Sperry Gyroscope Co., 
David Abraham told the meeting. Work 
now under way is attempting to ob 
serve switching in X band (9 kmc.) 

With very thin films, ranging in 
thickness from 20 to 100 angstroms, 
Abraham and coworkers devised an ex- 
penment to determine if the supercon- 
ducting film could switch repetitively 
it 9 kme. under the influence of a mi- 
crowave ficld. The thin film will be 
used as a probe in a waveguide to co- 
ixial transition section. Properly on- 
ented the film is exposed to peak values 
if the microwave field in the waveguidc 
ind has a uniform field across its width 
if switching occurs, the coupling of en- 
ergy into the coaxial would change 
radically four times a cycle causing 
ubstantial second harmonic generation 
which can be detected 

In earlier work thin films were used to 
terminate a coaxial transmission line. In 
the normal state, the film had the char 
icteristic impedance of the line; in the 
uperconductive state, it shorted the 
line. ‘Time required to switch from one 
state to the other was measured at 0.15 
nanosecond 

The Sperry work was supported by 
the Navy Bureau of Ships, as part of 
what is understood to be Project Light- 
ning, the Navy's large research examina 
tion of ultra-high-speed or microwave 
computers 
e Continuous sheet superconductive 
memory. A continuous sheet supercon- 
ducting memory in which persistent 
current is used for storage and coinci 
dent current for selection was described 
by L. L. Burns of Radio Corp. of 
America’s David Sarnoff Research Cen- 
ter. The memory employs a continu- 
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ACCO 


for Better 
Values 


TRU-LOC 
SWAGED FITTINGS 


‘gee dietera.> rene ° 
: Ww 
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Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 


new non-magnetic aircraft cable. If 


you did not see it, ““NO-MAG’’ has 
these characteristics: 
NON-MAGNETIC PROPERTIES... 
“‘no-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“‘no-MaG”’ cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE... 

New “‘No-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless stee! 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ‘‘NO-MAG’’ cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics oftaluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New ‘‘NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ““NO-MAG”’ 
on many applications where the 
characteristics of ‘"NO-MAG’” are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New ““NO-MAG”’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephenson Bidg 
6800 East Acco Street, Los Angeles 


Detroit 2 
22 @ Bridgeport 2, Conn. 





TYPICAL ELECTRIC BLANKET. 
This is @ HITCO “form-fitting” 
Blanket used to contro! tem- 
perature of hydrogen. peroxide 
tank. 


CUTAWAY VIEW. Shows Heat. 
ing Element of HITCO Electric 
Blanket—sesled between 
cover and inner cover 





























HONEYCOMB PANEL BRAZ.- 
ING. New HITCO Electric 
Blanket brazing technique pro 
vides faster, more reliable 
means of fabricating honey 
comb structures 


INDUSTRIAL ELECTRIC HEAT. 
ING ELEMENTS. HITCO Elec. 
tric Heating Elements can be 
provided for a variety of 
industrial uses where a con- 
trotied thermal environment is 
required. 





. ony : ; } 1 "rite for P mee 
Controlled Thermal Environment prior yunch is vital to the flight success of a multi-million Write fo Produ +S 
cage et ely ip” Bulletin No. PB 7-4, 
dollar missile. In many other industries, controlled heat is just as important Our Engineers will be 
7 


, glad to consult with you, 


Hrrco Electric Blankets are designed to provide safe, reliable control of temperatures in a wide without obligation 


range from —65° to +2200°F. Hirco R&D is now developing electric blankets which will be — ling your F lectrig 
slanket and Fle trio 


capable of controlling ultra-high temperatures beyond the 2200°F range. Floment needs. 


Hrrco Engineers are capable of designing and manufacturing a complete Electrical Blanket 
od } n * I 
System to meet your required environment. Such a system would include custom-designed blanket, 


connectors, thermostats and comple te electrical controls. ( ail or write us today! 


® 
H. 1. THOMPSON FIBER GLASS CO. $ | ae 1733 Cordova Street + Los Angeles 7, Calif, « REpubile 3-9161 


Waite On CALL Youn NEAREST HITCO REPRESENTATIVEs EASTERN: Tom Kimberly, 38 Crescent Circle, Cheshire, Connecticut, BRowning 2-6544; Fred W. Muhlenteld, 6659 Look 
Hill Road, Baltimore 12, Maryland, VAlley 5-3135 © MIDWESTs Burnie Weddle, 3219 West 29th Street, indianapolis 22, indiana, WAlnut 5-8685 © sOUTHWEST: Marshall Morris, 
2850A West Gerry, Room 7, Fort Worth, Texas, WAlnut 4-8679 © NORTHWEST» J. L. Larsen, 5757 Oaklawn Place, Seattle, Washington, PArkway 56-9311 © WESTERN: Bob Mocker, 
11679 Terrace Orive, Los Altos, California, WHitecliff 82471 © CANADIAN PLANT+s THE H. |. THOMPSON CO. OF CANADA LTD., 60 Johnston Street, Guelph, Ontario, TAylor 2-6630 
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ous superconducting film for persistent 
current storage. Film cryotrons supply 
the selection logic. 

Among reports relating to cryotrons 
were an analysis of the crossed film cry- 
otron, presented by Vernon L. New- 
house of General Electric; a breakdown 
of useful circuit design parameters of 
cryotrons by M. L. Cohen of Arthur D. 
Little, Inc.; description of a storage and 
retrieval system using cryotrons and per- 
sistent current memory cells by Al Slade 
of Arthur D. Little, and an analvsis of 
cryotron storage, arithmetic and logic 
circuits by M. K. Haynes of Interna- 
tional Business Machines Corp. 

Alan L. McWhorter of Lincoln Lab- 

oratory described efforts to build a 4/4 
memory array of cryosars with 0.1 mi- 
crosecond clock rate and 15 nanosec- 
nd switching rate. Crvosars are not 
uperconductors, but are switches uti- 
lizing impact ionization in semiconduc- 
tors at cryogenic temperatures. Me- 
Whorter said efforts are being made to 
operate indium-doped silicon at liquid 
nitrogen temperature Other reports 
it the conference mentioned work on 
crvosars in England and Sweden 

In another report, Dr. Rolfe E. 
Glover II], of the University of North 
Carolina, suggested the possibility of 
raising, or lowering, the transition tem- 
perature—the temperature at which the 
film passes from the superconducting 
to the normal states—by clectrostatic 
charging. ‘Temperature changes meas- 
ured thus far are small, 4 muillidegrees 
with 10 millidegrees appearing possible. 
In his experiment, Glover deposited 
thin films of gold, zinc, lead or tin 
m a mica substrate and placed this 
itop a conductor to form a_ parallel 
plate capacit 

Charging of the capacitor changes 
the conductivity of the thin film and 
measurements revealed that a negatively 
charged plate increased the transition 


temperature, positive charges dropped 
t. krom ar ialysis of thin supercon- 
ductors at muicr c¢ and infrared fre- 
quencies >| r suggested choppers, 
harmonic generators and infrared de 


ctors as pr bl ipplic itions for su- 

conduct 

Kilms free of edge effects, which 
roaden magnetic transitions in evap- 
rated films. can be obtained by depo 
tion on very clean or heated substrates 

the film edges can be removed m 
hanically or by etching, R. B. DeLano, 
Jr.. said in an-analvysis of edge effects in 
uperconductors. Gate films with broad 
transitions make poor cryotrons 

Fach of the reports presented at the 
necting is to be included in the sym 
osium proceedings, which will be pub 
hed as an Office of Naval Research 
port in about two months, and will 
¢ made available subsequently through 
the Department of Commerce’s Ofhce 
of Technical Services. 


AVIATION WEEK, June 6, 1960 








a new look on the horizon... 


FLYING 
PLATFORMS 
FROM 

DEL MAR 


Now, from Del Mar, a 


provides three-dimensional 


forces. Tiny helicopters, 
sions, give manned-flight 


front-line Army and Marin 


Weighing approximately 


flying packages can safely 


back reconnaissance dat 
to strategic hard-to-reacl 
and ASW duty at sea. 

The new flying platforms 


weapons support sy stems 


mation on these or othe: 


training systems in use b 


States, Canada, and other 


AW-932-3. 


Engine 
for a ré 


1ew weapons support concept 
mobility for our land and sea 
lable in one-man or drone ver- 
nd cargo-carrying capability to 


units. 


100 pounds empty, these miniature 


ut hostile territory ...send 
wry a man or critical cargo 
perform courier services 


the latest in a line of advanced 
m Del Mar. For further infor- 
Del Mar weapons support and 
Armed Forces of the United 
NATO nations, write to Dept. 


nd Scientists: investigate Del Mar 
carding future in hydrospace sciences, 


aerospace sciences, and environmental systems. 


Airport - Los Angeles 45, Calif. 








Steady a Missile... 
See in the Dark... 
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The versatility of The Condec Group in solving weapons a problems is 
amply demonstrated by the wide variety of equipment it has designed to meet 
unique situations. Less apparent are the talents and versatilities of individual 
Condec scientists and engineers which lie behind the group accomplishments. 

Take Dr. Franz Fischer, staff scientist for Consolidated Diesel’s Aircraft Equip 
ment Division. Son of a Nuremberg shop foreman, his early work in infrared, 
semiconductors and gyroscopic effects is part of the foundation of today’s advanced 
developments. 

Long before World War II he solved problems in such diverse fields as gyro- 
stabilized platforms and aircraft instrumentation, guidance and control systems 
More than 50 patents in those fields have been issued in his name. 

Today Dr. Fischer, pioneer in so many technologies, is one of a versatile scientific 
team solving support problems for Condec customers and devising new techniques 
to advance the science of weapons support. 

Condec’s unusual versatility can be put to work solving your problems. An in- 
quiry to Mr. Jerome I. Davis, Vice President, Aircraft Equipment Division, will 
receive prompt attention. 


AIRCRAFT EQUIPMENT DIVISION 


! 60M. 


Condec Products for 
Ground Support 


Special purpose vehicles 
include gas-turbine-powered, 
multi-purpose servicing 

units to furnish electric and 
pneumatic power, conditioned air to 
high performance aircraft 


Test equipment 
covers whole range of hydraulic, elec- 


trical, pneumatic, mechanical param- 
eters for missile and aircraft testing 


Systems, <— 


like this bio-medical __ an 
complex, are handled through . 
ConDiesel’s AED for diverse 


range of military and commercial interests 


CONSOLIDATED DIESEL ELECTRIC CORPORATION | . A Marte 


880 CANAL ST., STAMFORD, CONN. ° VAN NUYS, CALIFORNIA 


| of The Condec Group 
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> Plasma Radar Detector—S-band 
plasma radar detector which withstands 
incident power levels in excess of those 
which destroy crystal detectors, permits 
more effective range gating to counter 
jamming and has sensitivity comparable 
to that of a crystal detector has been 
designed at Air Force Cambridge Re- 
search Center. Detector emplays bettle 
of noble gas, such as neon or zenon, 
which illuminates under d.c. excitation. 
Afterglow, which is a direct function of 
the rate of recombination of electrons 
with positive ions of the gas can be 
altered by reflected energy from radar 
target. Changes in luminosity are then 
monitored by photomultipliers. Noise 
figures for plasma detector are relatively 
high 


> Neutron Damage to Ferrites—Mag- 
netic properties of ferrites deteriorate 
suddenly and rapidly when exposed to 
radiation dosage of 10" nvt. Up to this 
value properties appear to degrade 
linearly with increasing neutron bom- 
bardment, according to a Stanford Re- 
search Institute study, backed by Air 
Force Cambridge Research Center. 
Peculiarly, ferrite’s properties improve 
after bombardment, followed a weck 
later by renewed deterioration, of a 
more nature, than found imme- 
diately after bombardment. 


scvcre 


> Hoffman Electronics Corp.'s Semi- 
conductor Division has received a $548,- 
000 contract from Jet Propulsion Labo- 
ratory for fabrication of solar panels for 
the Project Ranger series of lunar space 
craft. Hoffman will fabricate 12 solar 
panels; cach panel will mount 4,340 sili- 
con solar cells and be capable of gener 
ating a power output of 95 watts 


Infrared Cooling 
may be 


of transmitting 
liquid nitrogen through uninsulated plastic 


infrared equipment 


method 


Cooling of 
simplified by a 
wires over distances greater than 25 ft. 
Flexible wires remain frost free and can be 
handled easily. Work is in progress at the 
Garrett Corp.’s AiResearch Mfg. Division 
of Los Angeles. 
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Signed on the Dotted Line—Majo: 
contract awards recently announced by 
avionics manufacturers include the fol- 
lowing: 
© Bendix Corp. wil] produce AN/GJC 
automatic ground checkout systen 
the Douglas Skybolt air-launched missil 
and the North American Hound Dog 
missile under a $1.5 million « 
from the Air Force 
@ AC Spark Plug Division of G 
Motors Corp. will research and de 
the inertial guidance systems, inc! 
ground operating equipment, for 
litan missile under an $84 million 
tract from the Air Force. 
© Electro-Optical Systems, Inc., wi 
velop a tunable, molecular amplifier { 
Wright Air Development Divi 
under a $83,988 contract. Electro Opt 
cal will investigate applicability of 
ous semiconductor and quantu 
chanical phenomena 
¢ Technical Operations, Inc., Burling- 
ton, Mass., will study means of improv- 
ing efficiency of solar cells, and seek 
ways of enabling solar cells to use a 
broader spectrum of tota’ energy radi 
ated by the sun. Work is supported by 
Air Force Cambridge Research ( 
with a $40,400 contract 
@ Servomechanisms, Inc., 
true airspeed computers for L: 
Aircraft Corp. under a $309,343 


MINIATURE 
‘VISCOUS DAMPER 


| LOW-FRICTION DAMPING 


| 


_ and VIBRATION CONTROL 


will 


SMALL SIZE 

LIGHT WEIGHT 

MINIMUM FRICTION 
WIDE ADJUSTMENT 
HIGH PERFORMANCE 
UNIVERSAL MOUNTING 
Variety of Modets Available 


For Performance Data, Write 


~ESCO MG. 


(Montgomery 


Bridgeport County) 
Phone BRoadway 9-4350 








Penna 








Electromechanical 
Components and Systems 


OF Ver telinay, 


AIRESEARCH 
MOTORS OPERATIONAL 
-425° 10 +600 F 


Specialized aircraft motors developed 
by AiResearch operate at temperatures 
from — 425° to +600° F. ambient. The 
range of this compact, lightweight, 
H.P. motor is — 65° to +600° F. 
AiResearch diversification and expe- 
rience provide full capability in the 
development and production of elec- 
tromechanical equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 


—$—$—$< 


A.C. and D.C. Motors, Generators and 
Controls « Inverters + Alternators « 
Linear and Rotary Actuators « Power 
Servos « Hoists + Electrical Pyrotech- 
nics « Antenna Positioners + Position- 
ing Controls * Temperature Controls «+ 
Sensors « Williamsgrip Connectors « 
Static Converters. 


Your inquiries are invited. 


~~~ 


AiResearch Manufacturing Division 


Los Angeles 45, California 
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s a FUNDAMENTAL Research Program Worthwhile 


We, at the Research Laboratories, are convinced that it is 
worthwhile. For example, one of the fundamental scientific pro- 
grams being undertaken is a study of the mechanism of solidifica- 
tion of polyphase alloys. 

This study is still in its early stages. However, we now have a 
better understanding of the solidification process. And we have 
demonstrated that the microstructure of certain eutectics can be 
significantly altered by controlled solidification. The contrast is 
illustrated above. 

It is possible that these binary alloys with preferred orientation 
may have unusual physical and mechanical properties. 

Perhaps you are interested in corporate—sponsored studies into 
the fundamental nature of matter. If so, we can offer a research 
environment that seems to stimulate scientists to extra achieve- 
ment. It may be due to the way we encourage an internal cross- 
fertilization of ideas; or because of a unique complex of comple- 
mentary services that free the scientist from routine analysis and 
experimental chores. 


RESEARCH LABORATORIES 


TED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 


RRR REAR RE REE ERE 


eee eesesesecsesees | 


Opportunities for 
scientists in the phys- 
ics of solids, liquids, 
gases, and plasmas. 
Current studies range 
from the fundamental 
properties of matter 
to the application of 
scientific knowledge 
to promising new 


products. 
* e¢ ® 


For more specific informa- 
m, please write toMr.W., 
bb i al h; 


al the Re search 


horatoru , 


RRA 





NEW AVIONIC 
PRODUCTS 


¢ Controlled rectifiers, suited for high 
power applications up to 300 v. and 50 
amp. are available from Westinghouse. 
Rectifiers have switching times of 600 
nanoseconds with 60 to 300 v. peak 





reverse voltages. In quantity, orders up 
to 24 units are priced at $110 to $295 
cach. For 25 or more units prices range 
from $85 to $235. Westinghouse Elec- 
tric Corp., Semiconductor Dept 
Youngwood, Pa 


e Transistor holders, TC 300, which are 

cries of Teflon insulated holders 
that can a mmodate three-lead tran 

tors. Extra long terminals act as heat 
nks and permit oldering of transistor 
n place with less danger of damage to 
cmiconductor Sealectro Corp 139 


Llovt St Mamaroneck N y 


e Servo amplifier, solid-state device de- 
signed to drive size 11, 40 v. center 
tapped servo motors used in 115 v., 400 
cps. servo systems is available Gain 
tabilitv is +2 db. over 55 to 102C 
range. Input impedance of 10,000 ohms 
can be increased with series resistors 
Power output is 3.5 watts into 460 ohm 
cffective resistance. Power gain is 90 db 
maximum with no feedback or 70 db. 
min. with feedback. Amplificr weighs 
0.63 lb., meets MIL-I-6181B. United 
Control Corp., 4540 Union Bay Pace, 
Seattle 5, Wash. 
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e Power supplies, a complet« 
high-voltage, low-current — tran 
regulated supplies are obtainabl 


a five year warranty on all compon¢ 


Line covers voltage ranges from 
325 v., each range in 30-v.; contin 


variable bands, and current rang 
1.5 amp. over entire voltage rang 
regulation is better than 0.1% 
whichever is greater, for input var 
from 105 to 125 v. Each model 
signed for 19 in. rack mounting. | 
Sources, Inc., Burlington, Mas 


e Video detector microwave diod 
IN31A for use in X band anc 
meets full range of militar 

mental tests has been developed 
is contained in coax package, 1s | 
ically sealed and has video im 
range of 3 to 17 thousand oh 
cording to the firm, Svivama | 
Products Inc., 100 Sylvan Rd., \W 
Mass 


@ Chopper stabilized low level 
ymplifier model 759-6. can 
microvolts to one volt signals 

} 


vides low-drift w noise, high 


and good resolution output 
to manufacturer. Unit 


laboratory work or for handling t 





couple, strain gauge and resistance 
1¢ 


transducer outputs, and sells at $19 
complete with cabinet, handle and 
meter. Without the meter, ampli! 


can be purchased for $179.50 
netic Instruments Co., Thor 


N. %. 











3-LOBE DESIGN 


Exclusive M-D 3-lobe design 
odds strength—reduces 
torsion. Dynamically balanced 
rotor permits higher speeds 
—greater pressures. 


Why M-D rotary 
positive blowers 
develop higher 
pressures... 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 


multi-stage. 


M-D BLOWERS, inc. 


RACINE, WISCONSIN 
“ 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, ING, 
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MISSILE ENGINEERING 





Kiwi Tests Produce Nuclear Rocket Data 


Washington—General _ performance 
goals and requirements for a filyable nu- 
clear rocket engine have been generally 
established following a study of results 
of the test running of the Kiwi-A ex- 
perimental reactor last summer 

Goals, described by Atomic Energy 
Commission, Air Force and National 
Aeronautics and Space Admunistration 
personnel as engineering efforts that 
can be obtained without further basic 
research, are: 

e First fivable nuclear rocket 
velop approximately 50,000-100,000 Ib 
and have a reactor power of 
ibout 2,000 megawatts 

e Specific impulse of the first genera 
tron nuclear rocket will be about S00 
which maximum 


will de- 


thrust 


il 


sec., requires a tem 


, 


7 


perature of approximately 2,000C. Ul- 
timate specific impulse for a heat ex- 
changer reactor type rocket is expected 
to be about 1,200 sec. 

e Range of power densities to be cx- 
pected on heat exchanger type rocket 
reactors is 100 to 600 kw. per Ib. This 
above the power densities of 
reactors in use todav, but the Kiwi-A 
tests have shown thev are 
when the operating life required of a 
rocket engine is from 5 to 30 min 

e Lead time required by the reactor in 
1 nuclear rocket is below many of thx 
other components of the rocket. ‘The 


lines, etc 


is well 


practical 


cryogenic pumps, valves, 
needed for transporting and metering 
the liquid hydrogen propellant, for in 


stance, have required more development 


Tol 


KIWI-A, first Project Rover experimental nuclear reactor, mounted on remotely-controlled 
railway car, is coupled to test cell prior to an experimental run. 
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time than have the actual reactors 

Opinion of the technical people in 
charge of the Rover nuclear rocket pro- 
gram as to the feasibility of a nuclear 
rocket has been made clear in congres- 
sional testimony. 

Dr. Ramon E. Schreiber of the 
Atomic Energy Commission and tech- 
nical head of Project Rover told the 
Research and Development Subcom- 
mittee of the Joint Congressional Com- 
mittee on Atomic Energy that the use 
of heat-exchanger nuclear engines to 
propel space vehicles appears to be a 
matter of detailed enginecring, money 
ind a determination to carry the project 
through 

Tests with the Kiwi-A 
completed last summer at Jackass Flats, 
Nev. Tests were successfully completed 
during the first high temperature opera- 
tion of the reactor. Purpose of the 
Kiwi-A test was reactor 
at high power and to hold a predeter 
mined temperature level for a period 
representative of an operational cyck 
for a rocket engine in space 


Additional Tests Planned 


Several short experiments were made 
before this high power run to check th 
mstrumentation, con- 


reactor werc 


to oper ite the 


coolant systems 
communications 

basis of this first 
AEC plans to test two mor 


reactors this The: 


trols and 
On the 


running 


successful 


summer in Nevada 
Kiwi-A 


resemble the 


ire designated prime rcactors 


original Kiwi 

shown to be 
desirable by recent testing. Main ob 
jective of the Kiwi-A prime tests is to 
evidence as to 


and will 


except for minor changes 


concret 
of the 
operating them 


provide One 
iting life 


pbsvstcn b 


SUDS cmH 


nad its 


until 


the oper reactor 


ome positive damag occurs 
Dr. Schreiber, in explaming Project 
Rover 


1 
committe sail the 


congressional 
limited effort” 
been applied primaril 
f Mul- 


wcectt 


progress to the 


wuthorized had 
to the dev 
tipk ivenucs of reactor design 
gencrally ruled out because of funding 
ind this was the reason for 
AKC 


one-shot 


clopzn nt of reactors 


proble ms 
personnel when 
step 


the optimism of 
Kiwi-A 
toward a flyable reactor, performed so 
well under test 
First detailed 


their research 


description of the 
Kiwi-A reactor test set-up was 
recently made by Air Force Lt. Col 
Howard R. Schmidt and Maj. Ralph S 
ittached to the AEC’s 


ind 


Decker who ar 
Project Rover 
[he reactor weighed more than the 
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thrust it could produce. A number of 
compromises were made in the reactor 
design to keep it simple and to lower 
costs. Separate circulating water systems 
were provided for the pressure and noz- 
zle. This avoided the development of 
regencratively cooled systems for the 
combustion chamber” and the nozzle 
using liquid hydrogen propellant for 
coolant. Some heavy water moderation 
was used in the reactor to minimize 
fucl volume, costs and propellant flow 
rate. Externally, simplifications to the 
test reactor resulted in a large network 
of pipes that would not be necessary on 
i flight engine 


Test Process 


Ihe Kiwi-A was tested in a nozzle 
) position and, based upon the success 


tt} 

f this experiment, it is probable that 

most, if not all, nuclear rocket testing 

will be conducted in this position 
} 


Chemical rocket ie usually tested 


with the nozzle down to prevent the 
collection of propellant vapors or 
liquids in th ombustion chamber 
ind the formation of explosive mix 
ture Nozzk up test ittrtude chim 
nates the need for large test towers and 
exhaust deflection systems 

During the test, the Kiwi-A reactor 
wt on a box-like structure on top of a 
railroad ir that was physically at 
tached to a test cell building. The box 
structure housed the control rod drive 
mechanism and the terminal board for 
everal hundred instrumentation con 
nections. Cooling water and propellant 
were taken aboard the railroad car 
through lines connected to tanks in the 
test cell building area 

Project personnel were housed in a 
ontrol building two miles from the 
test cell. Hydrogen propellant flow was 
initiated before the reactor began pro 
ducing power, and it was lighted off 
with a butane torch. No attempt was 
made to shield the reactor or to con- 
tain fission products either from the 
reactor or those in the propellant gas 
lests are initiated when the wind 
iway from the control building, but the 
two-mile spacing 1s ufficient to prevent 
inv danger to personnel if the wind 
uddenls change 

Maximum fallout of fission products 
during the Kiwi-A test occurred ibout 
1 mile from the reactor. Thev wer 
generally mild because, had a_ person 
been standing at that point unshielded, 
he would have received no more than 
i one-week a ceptable occupational 
level from all of the fallout cffects 

Many off-site measurements were 
made, and aircraft were flown through 
the exhaust plume from the reactor 
hese tests and measurements indi 
cated that reactors of much larger 
power can be safely tested at the Jack 
iss Flats installation 

The Kiwi-A reactor was transported 


SMOKE from JATO bottle rises during first Kiwi-A test at Jackass Flats, Nev. Below, 
control mechanism for reactor power level is ins¢rted in Kjwi-A prime. 








Now! 


LORAN FOR 
CORPORATE AIRCRAFT 


EDO LORAN Precision Longe Range Navigation System . . . Simple To Use. . . 
Pilot-Operated . . . Provides Exact Position Information on Over-Water Flights 


Now, Edo Loran, already in use by the world’s leading international airlines, is being installed in 
an increasing number of corporate aircraft for over-water operations. 


This precise navigation system, using signals from internationally-maintained 

and long-established ground stations, gives complete navigation coverage 

over the Atlantic, the Caribbean and many other areas. . . 

gives pilots flying to Europe, Bermuda, Puerto Rico, South America 

even Control | 150—pin-point position information at all times without need for 
.. Or reliance on . . . celestial navigation. 


Advanced Edo Loran eliminates need for complicated tables 

and computations. Without leaving his seat. either pilot can obtain 
line of position information directly from 

panel-mounted equipment. Just as simple to learn 

understand and operate as Omni: 

invaluable for reporting Ocean positions; 

a “must” for precise penetration of U. S. Defense Zones. 


, a, 
meLayp 
<4 


If you operate over water where HF radio is needed. 
you'll certainly find loran 
an essential navigation system. 


Control panel and indicator (shown here in Cessna 31J) 
can be mounted in the cockpit or instrument panel; receiver 
a \ ATR--in the radio rack. Total weight only 29 pounds. 


THOROUGHLY TESTED EDO LORAN is in daily use over Atlantic, Pacific and Caribbean air rovtes. 


Among users who hove selected Edo Loran as basic navigation equipment ore 
Aerolineas Argentinas @ Cubona Airlines @ KLM Royal Dutch Airlines ® Sabena Belgian World Airlines 
Air France @ Eastern Air Lines @ Lufthansa-German Airlines ® Scandinavian Airlines System 
Alitalia Airlines ® Flying Tiger Line © Northwest Orient Airlines ®@ Seaboord and Western Airlines 
BOAC @ Irish Air Lines @ Pan American World Airways © Swissair 
Canadian Pacific Airlines @ Japan Air Lines ® Qantas Airways @ Varig Airlines 
@ Also in use by MATS 


and by growing numbers of corporate aircraft engaged in over-water operations 
Edo Loran complies with FAA TSO C60 
For complete information on Edo Model 345A Loran, send for Technical Manual to Dept. C-2. 


—_ 


JEa0 foto} ise). 7-wale], | 7 /y (CANADA) Ltd. 


College Point, N.Y. Cornwall, Ontario 





from Its test cell building to a mainte- 
nance and disassembly building about 
two wecks after the test. The locomo- 
tive used to make the transfer was 
shielded, and the disassembly and 
checking of the reactor parts was per- 
formed remotely in a shielded bay. 


a] Ty 

French Nuclear Plans 
. 

Decried by General 

Paris—French Gen. Jean Valluy, who 
retired from active service last month, 
said France should drop its ambition 
to create a national nuclear strike force 
and rely instead on integrating its forces 
with its European allies 

Gen. Valluy, who since 1956 has 
been chief commander, Allied Forces, 
Central Europe, does not agree with 
Gen. de Gaulle’s plans to set up a na- 
tional strike force based on Dassault 
Mirage IV aircraft or IRBMs. 

Composition of such a force, Valluy 
said in Paris, requires considerable num- 
bers of highly-trained personnel which 
France, as well as Great Britain, can 
barely meet. Such force also requires 
an industrial and research setup which 
would strain French resources. Noting 
that the British recently dropped their 
Blue Streak missile project, Valluy 
recommended that his country scrap 
its strike force project as well 

“There is no doubt,” Valluy said, 
that to create such a force requires co- 
operation between European nations.” 
Valluy also characterized over-all French 
military cquipment as “obsolete and 
vornout.”” French army, largely engaged 
in Algerian fighting, would be com- 
pletely devoid of cquipment when it 
finally leaves North Africa, Valluy said 

lurning to NATO military problems, 
Valluy, who has a reputation as an 
intellectual, “outspoken” general, said 
it was highly unlikely NATO Central 
European forces could stop a Soviet 
thrust across Central Europe. Russians, 
he said, have 20 divisions ready to move 
in East Germany, with another 20 divi- 
ions capable of moving into the area 
Within 10 davs of initial attack Soviets 
ould mobilize 60 divisions. To hold the 
Central European line against a force 
this size, NATO needs at least 45 di- 
isions. Yet, Valluv said, NATO Cen- 
tral European forces were far below 
the established goal of 30 divisions 

On use of tactical nuclear weapons 
to offset the Soviet advantage, Valluy 
doubted that such weapons would come 
into play early in the attack. He stated 
that no NATO commander, including 
Gen. Lauris Norstad, Supreme Allied 
Commander, Europe, could order use 
of such weapons against a conventional 
force attack without prior political deci- 
sion. To get such a decision, Valluy 
said, each of the 15 NATO nations 
would have to be consulted. 
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PROTECTION AGAINST 
IN-FLIGHT FAILURE 





ase Ui 


LISLE 


CHIP 
DETECTORS 


Lisle Magnetic Chip Detectors provide a constant warning system against 
tn-flight failures when connected to a light on the Flight Engineer's or 
Pilot's instrument panel. 
Presence of ferrous particles in the lubricant is a proven indicator of 
internal breakdowns. The powerf agnet in the Chip Detector picks 
up these particles as they appe The particles bridge an electrically 
insulated gap in the Chip Detector and complete a circuit which acti- 
vates the warning light. 
As an alternative to a permanently wired system, Chip Detectors can 
be ground checked with a continuity tester 
Write for complete 
engineering information 


and test samples 


CORPORATION 


DEL ARINDA + IOWA 


. 
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Now You Can Get Quality 
f 





Plus...the widest selection of spark plugs 


size spark plug for every type of engine and every 
type of flying. Every AC features the exclusive 


Now 181] registered dealers—from coast to coast 
plus Alaska and Canada—can supply you with ACs 
the most complete line of '‘operationalized design 

aircraft spark plugs on the market today. Wherever 
you land in this wide area, you can specify the right 


Aircraft Care Starts 


recessed insulator tip that heats faster to reduce 
fi wuling cools faster to prevent pre ignition. The 


copper-cored electrode is fully jacketed with nickel 





Anywhere You Land ! 





in the industry! 


alloy for longer service life. And AC's famous 

ground electrode cloverleaf design gives better - pes 

scavenging. Ask for AC Aircraft Spork Plugs—with ’ of Registered Dealers on Next Page 
regular or platinum electrodes. Their performance— 

in any climate—will prove THEY MUST BE THE BEST. 


with ‘AC Aircraft Spark Plugs 





Now You Can Get & Quality 


At All These Registered Dealers... 


ALABAMA 
BIRMINGHAM 


ALASKA 
ANCHORAGE 
FAIRBANKS 
SPENARD 


Central Aviation Co. 


Safeway Airways 

Fairbanks Aircraft Service 

Alaska Aeronautical industries, 
Inc. 

ARIZONA 
PHOENIX Anderson Aviation Co 

Cutter Aviation, Inc 

Sun Valley Air Service 

Mercury Flying Service 


E ROCK Central Flying Service, Inc. 
WEST «MEMPHIS Exec-Aire, inc 
CALIFORNIA 
BAKERSFIELD Alpha Aircraft Co 
BRAWLEY Ken Bemis Custom Aircraft 
Service 
Sky Parts 
Aero Sales & Service 
Hagelin Aircraft Motors 
Pacific Aviation Service 
Baker Aircraft Sales 
The Air Oasis Co 
Aircraft Spark Plug Service 
Business Aircraft Distributors 
Golden Gate Aviation 
Oxnard Aircraft Parts 
Patterson Aircraft Co 
Spiders Aircraft Service 
Baker Aircraft Sales 
Executive Radio & Aircraft 
rvice 


SANTA MONICA 


STOCKTON Air-Tred 

TORRANCE Belianca Service Co 

VAN NUYS Grand Central Aircraft Co 
WATSONVILLE Hardy's Aircraft Service, inc. 


Kensair Corp. 
Combs Aircraft 
Mountain States Aviation 
VER Universal Aircraft Industries 
GRAND JUNCTION Wegner Aircraft Service 


DELAWARE 
WILMINGTON 


D.C. 
WASHINGTON 


FLORIDA 
FT. LAUDERDALE 


JACKSONVILLE 
MIAMI 


Atlantic Aviation Corp. 
Butler Aviation 


op South Aircraft Service, 
ne 


Aviation Services 
L. 8. Smith Aircraft Corp 


Southern Airways of Florida, Inc. 
Butler Aviat 


ion 
Wallace Aircraft Co. inc. 


GEORGIA 
ATLANTA 


CHAMBLEE 

MARIETTA 
HAWAII 

HONOLULU 


IDAHO 
BOISE 


ILLINOIS 
CHICAGO 


CHICAGO 
EAST ALTON 
LOCKPORT 


PARK RIDGE 

ROCKFORD 

SPRINGFIELD 
INDIANA 

FT. WAYNE 

GARY 


Southern Airways Co 
DeKalb Aviation Corp. 
Parkaire 


Murraysir, Lid. 


Roberts Aircraft Co, 


Bohling Aircraft Corp. 

Butler Aviation, Inc 

Weaiston Aviation Sales, Inc 

Lewis College of Science & 
Technol 

Sky motive, inc 

Butler Aviation 

Capitol Aviation 


Airgo, inc 
Calumet Aviation Corp, 


1OWA 
DAVENPORT 
SIOUX CITY 
WATERLOO 


Elliot Flying Service 
Graham Flying Service 
Ben's Aircraft Service 


KANSAS 
KANSAS CITY 
WICHITA 
WICHITA 
WICHITA 


KENTUCKY 
LOUISVILLE 


LOUISIANA 
BATON 


Wilson-Wylie, Co., Inc. 
Beech Aircraft Corp. 
United Airplane Sales, Inc. 
Yingling Aircraft, Inc. 


Louisville Flying Service, Inc. 


Lovisiana Aircraft Co., Inc. 

Deltair, Inc 

Trans Air Corp 

Currey Sanders Aircraft Co. 
inc. 


SHREVEPORT 


MAINE 


GREENVILLE 
SO. PORTLAND 


MARYLAND 
BALTIMORE 


MASSACHUSETTS 
BEVERLY 
WORCESTER 
BOSTON 


MICHIGAN 


Folsom's Air Service 
Portiand Flying Service, Inc. 


United Flying Service, Inc. 


North Atlantic Airways, Inc 
Jennings Brothers Air Service, 


Inc 
Atlantic Aviation, Inc 


Prentice Aircraft 

Aircraft Components Inc 
Barr Aviation 

Detroit Aircraft Supply, Ine 
Flint Aeronautical Corp 
Hughes Flying Service 
Ferry Service, Inc. 


ADRIAN 
BENTON HARBOR 
DETROIT 


American Aviation 
Mankato Aero Service 
Deponti Aviation Co 
Bolduc Aviation Sernce 
Gopher Aviation, Inc. 
Feiconaire, Inc 

General Air, inc 
Willmar Air Service 


Executive Aircraft, inc 
Kansas pap Aa Service, Inc, 
Interstate Airmotive, inc 
St. Lowis Flying Service, inc. 
ST. Louis Young Aviation Corp 
MONTANA 
BILLINGS 


BUTTE 
MILES CITY 
NEW JERSEY 


Lynch Flying Service, Inc. 
Butte Aero Sales & Service, Inc. 
Miles City Aero Service 


Newark Air Service 
Acrofiex Corp 

Atiantic Aviation Corp. 
Safairs Flying Service 


Reseeeet Cutter-Carr, inc 

SANTA FE Southwestern Skyways 

NEW YORK 

BUFFALO Buffalo Aeronautical Corp. 

JAMESTOWN Jamestown Aviation Co 
LAGUARDIA FIELD Maintenance & Service Aircraft 
ROCHESTER Page Airways 
SYRACUSE Syracuse Aircraft Seles, Inc 
WHITE PLAINS 


International Aviation Industries 
NORTH DAKOTA 


FARGO 
MINOT 


NORTH CAROLINA 
CHARLOTTE Cannon Aircraft Sales & Service 


oni0o 
CINCINNATI 
COLUMBUS 
MANSFIELD 
VANDALIA 
WILLOUGHBY 
YOUNGSTOWN 


Kundert Aviation 
Pietsch Flying Service 


Cincinnati Aircraft Inc. 
Aircraft Distibuting Co 
Richland Aviation, inc 
Skyway, Inc 

General Aviation, Inc 
Youngstown Airways, Inc. 


OKLAHOMA 
OKLAHOMA CITY Aircraftsmen, tne. 
OKLAHOMA CITY Catlin Aviation Co. 
OKLAHOMA CITY Downtown Airpark 
TULSA Spartan Aircraft Co. 
TULSA Tulsair Distributors 
TULSA Yingling Aircraft, Inc. 

OREGON 


Aero-Air, Ine. 

Liston Aircraft 

Rogue F lying S Service, ine, 
Flightcra 

Skyways, Inc. 


PENNSYLVANIA 

Scholter Aviation 

Beckett Aviation Corp. 
Latrobe Aviation, inc. 
Penn-Air Co 

L. B. Smith Aircraft Corp, 
Atlantic Aviation Corp. 
Aero Parts 

Aviation Consultants 


BUTLER 
DRAVOSBURG 
LATROBE 
MONTOURSVILLE 
NEW CUM'LAND 
PHILADELPHIA 
PITTSBURGH 
READING 
RHODE ISLAND 
WARWICK 


SOUTH CAROLINA 
CHARLESTON Hawthorne Flying Service 


SOUTH DAKOTA 
ABERDEEN 
HURON 

TENNESSEE 
MEMPHIS 


TEXAS 
ILENE 


Eastair Corporation 


Aberdeen Flying Service 
Dakota Aviation, inc 


Memphis Aero Corp. 


Absiene Aviation Co 

Brown Aero Corp 

Dal Tex Aviation, Inc. 
Tradewinds Airport 

Capitol Aviation, Inc 

Dallas Aero Service 

Executive Aircraft Service, Inc. 
Gray Aircraft Service 

Champs Aviation, Inc 

Aircratt Sales Company 
Business Aircraft, inc 
Preciszon Airmotive Corp 
Wes-Tex Aircraft, Inc 
McCreery Aviation Co 

Alamo Aviation. inc 

Howard Aero inc 

West Texas Flying Service, Inc. 
Aircraft Services 


ss “eae Skyways of Uteh, 


SALT LAKE CITY Kemp & Kelsey 


WASHINGTON 


RENTON 
SEATTLE 
SPOKANE 
WALLA WALLA 


WEST VIRGINIA 
CLARKSBURG 
PARKERSBURG 

WISCONSIN 
MILWAUKEE 
MILWAUKEE 
MIDOLETON 

WYOMING 
CHEYENNE 


Renton Aviation inc 

Swlak Aviation Seles & Service 
John P. Mifflin Aircraft 

Martin School of Flying 
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After separation from an Avro Vulcan (left) an Avro Blue Steel Mk. 1 missile follow flight path programed by the missile’s inertial 
navigation system referenced to the point of separation. At right a Blue Steel undergoes static testing. 


British Test Blue Steel Mk. 1 Stand-Off Bomb 


Blue Steel ailerons are inboard. Lower fins fold for ground clearance at takeoff. P t is a de Havilland rocket. 
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He Sells Dependable, Carefree Flying! 


Your Esso Aviation Dealer knows planes, and a lot 
about the specialized fuels and lubricants that “keep 
‘em flying.” Perhaps that’s the reason he takes such 
pride in selling Esso Aviation products . .. famous 
for dependability since the Wright Brothers’ first 
flight. 


In addition to being reliable, Esso Aviation products 
are easily purchased with an Esso Aviation Credit 
Card. This credit card can be used to charge fuel, 
oil, lubrication — as well as tires, batteries, landing 
fees, minor repairs, and overnight storage. 


Your dependable Esso Aviation Dealer leaves noth- 
ing to chance when it comes to taking care of your 
flying pleasure. Maybe that’s why you'll find more 
Esso Dealer Airports from Maine to Louisiana than 
any other kind. 


_—" 


Highways or Skyways...“ESSO RESEARCH works wonders with oil” 





Chance Vought Tests Field Missile Design 


By Richard Sweeney 


Los Angeles—A solid propellant mis- 
sile suitable for short and long range 
combat unit direct support missions, 
which has a single control system for 
guidance before and after thrust termi- 
nation, has been developed by Chance 
Vought Aircraft, Inc 

The missile incorporates a cruciform 
set of low aspect ratio fins attached to 
the outside of the solid rocket motor 
case. Gimbaling the entire motor dur- 
ing burning provides thrust vector con 
trol during that flight period, while 
acrodynamic forces on the fins during 
flight after burnout are sufficient to 
maintain control to the longest range 
of the missile, it was revealed at the 
American Rocket Society 
meeting here by the company’s R. J 
Blalock, Jr., and J. C. McCracken 

System advantages, according to 
Chance Vought, include use of a fixed- 
angle launcher. Coupled with the sim- 
plicity of a solid propellant engine, field 
operations become very flexible and re- 
action time is short 

Missile configuration was based on 
combat unit direct support mission re- 
quirements. Maximum diameter is 12 
in., total length 145.5 in., gross weight 
530 Ib. Maximum design range is 12 

ind minimum range 1s 1,000 ft 
Missile is 
forward section 


tion \ 


semiannual 


mi 
built in two basic units 
rocket motor sec- 
connects the 
rocket motor to the proper, 
with two hydraulic linkages 
providing deflection of the entire motor 
One guidance 
used for both powered and unpowered 
flight Rocket deflection 
ides vaw and pitch control, while the 
four hydraulically 
near the midpoint of the missile pro 
de the roll attituck 


used to prevent cross-coupling in yaw 


ind 
universal joint 
urtrame< 


actuator 
ind control system is 


motor pro 


ictuated fins mounted 


constant which 
ind pitch axes 


Iwo lisplacement, free-tvpe gvros 
provide attitude reference, one for pitch, 
the for vaw roll. Both ar 
powered by d.c. motors Iwo rate 


motor-driven, provide 


other ind 


} 
PVIOS, 180 d 


> 


rate damping in pit h and vaw axes 

Missile 
pite h programmer 
launch, and 
to the ground at the proper time dur- 
Electric 
ictuators respond to signals from 


range is controlled by a 


vhich is set before 


causes the missile to dive 


ing flight control valves 
the 
the guidance 


trical units use 


on 


All elec- 
from nickel cad- 


system amplifier 
powe! 
Petia cells ‘ 

Rocket motor case design and manu 
facture performed by Chanec 
Vought, with Astrodvne assisting under 
contract in propellant grain design, con- 


Was 
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ducting development tests and 
bling fight test motors 

Original motor parameter 
changed during the program, and ff 
test motors were used which had 
average chamber pressure of 450 | 
a thrust of 1,270 Ib. at 70F, and 
impulse of 19,600 Ib./sec. Moto 
used 17-7 PH stainless steel, 
treated and aged to 160,000 psi 

Argon seam-welded center sect 
closed at the front bv a concave | 
Structural weight is sacrificed 
design to get the motor center of gra 
a minimum distance from the un 
Aft convent) 
convex, with 30 deg 
angle and expansion ratio of 
Nozzle internal surfaces are coated 


alternate lavers of Rockide-A 


molybdenum 


joint closure is 


nozzle of 


Castable Formulation 


rhe propellant is a castable f 
tion of polyurethene fuel and 
nium perchlorate oxidizer, chos 
its wailability§ rathe 


for particular properties or cha 


immediate 


IStics 

A missile flight-test program 
tablished to prove feasibility of th 
ill rather than specih 
icteristics lest 


i Redston Ar 


concept 
‘ 


condu 


24,01 


were 


} 
Clidi range 


long, and movie cameras and radar were 
only instrumentation used in the six 
test flights which were made. 
| lights were: 
© Missile No. 1—Aim for midrange dis- 
tance 
© Missile No. 2—Aim for midrange dis- 
tance 
e Missile No. 3—Recalibrate and mod- 
fy pitch programmer based on results 
f flights | and 2 
@ Missile No. 4—Aim for midrange dis- 
tance 
e Missile No. 5—Aim for maximum 
inge distance demonstration flight 
© Missile No. 6—Aim for short range 
monstration flight 
llight of first missile resulted in satis- 
tory launch, pitchover and terminal 
ise, except that a distance of 4,200 
vas achieved while programmer set- 
ig had been based on a desired dis- 
nce of about 16,300 ft 
he 
flight 
hover to 


second missile experienced an 
malfunction—after launch, a 
the proper trajectory 
rred, which was followed immediately 
1 large upward deflection of the 
itor. The missile performed a violent 
command 


OCc- 


yp and was destroved by 
truct 

Flight missile 
xlihed pitch 
t for a distance of 


three had a 
and 
15,200 ft., 


number 
Ww as 


prog! HNMICT 
ibout 


Nike Zeus Electronic Devices Housed in Radome 


Artist’s conception of Nike Zeus anti-missik 


Atoll in South shows 
beneath a metal framework. 


framework and when completed protecti 


Kwajalein Pacific, 


Stvrenc 


pla 


missile system radome, to be erected on 


bberized Goodyear fabric dome suspended 


to} 


blocks will be placed between fabric and 
ric dome and framework will be removed. 


11 





Multipurpose APU 


New Solar gas turbine 80 hp APU is only 12% in. 
in diameter x 25 in.— weighs 59 lb 


SOLARS NEW gas turbine powered 
multipurpose APU is ideally suited for 
airborne and ground power applica- 
tions—to drive hydraulic, electric or 
et ip sean outputs for aircraft starters, 

el pumpers and portable generator 
sets. The Titan engine has the highest 
power-to-weight ratio of any power- 
plant in its class. It is ideal for single or 
multiple outputs from 25 hp to 80 hp. 


112 


The lightweight unit is simple in 
design, easy to maintain and can be 
started instantly — without warmup —in 
temperatures from —65F to 130F and 
under wide atmospheric extremes. It 
operates efficiently on a variety of fuels. 

Titan gas turbines are setting new 
standards of performance and relia- 
bility as propulsion units for one-man 
helicopters, in portable electric gener- 


ators and in other applications. For 
details, write to Dept. H-127, Solar 
Aircraft Company, San Diego 12, Calif. 


SOLAR 





but impacted at 9,750 ft., with an clec- 
tronic complication established as the 
cause. 

Flight of the fourth missile was aimed 
for a distance of 20,900 ft., and the 
missile impacted 19,700 ft. downrange. 
Calculations showed a new thrust curve 
was needed. Based on the revised 
thrust curve, the flight point passed 
directly through the curve at the proper 
point, indicating feasibility of the con 
trol system at long range 

Last missile was to be a short flight, 
pitch programmer calling for impact 
about 2,720 ft. downrange 

The missile actually impacted 2,790 
ft. away 

Relationship of pilot effectiveness 
over automatic control svstem in terms 
of weight and cost in the X-15 program 
James Drake of North 
Aviation’s Los Angeles Di- 


was outlined bi 
American 
vision 
Plots were made of the over-all cfh 
ciency of both types of control, Drake 
iid, with the rocket ship’s controls and 
displays designed for maximum help to 
the pilot, rather 
to his senses 
Pilot terms, 
is presence, per se and the lack of 
presence dis 


crved as a Servo- 


than as auxiliary aids 


was considered in two 
equipment (which hi 


Hi pr cnc 


mech mismn, programmer, ind computer 


placed 


ind the equipment lack increased the 
over-all system reliability and decreased 
the weight. Functioning in the pro 


} 
grammer lots w } 


pO were able to re 
ognize the whole problem and, when 


th a computer in a simu 
m for 


mpcting w 
1 autopilot svste solution, were 

ihe id 

imulator w t up whercin pilots 

ri file n 


w the mission | yx degrees of 


freedom, where called for a 
tg pullup ifter launch, a zero g climb to 
it the 
num lft co ict Vollowing pilot 
ibilitv to fly the 


ing within the line 


} 
yr ] 
pronk 


7s 000 ft.. maxXi- 


cmonstt mis 
width 
profile chart, the weight 
itopilot 


rformanct 


equipment to 
showed even 
for human piloting 
cht of the pilot ind his 
established at 700 Ib 
ome 20 controls and util 
some 60 indicators for making his 
sions 
l'aking a of one-half 
pound per unit and interconnecting 
ch of the ndic controls 
howed 7,200 components wer 
required to fill the job, and the weight 
wing significant, Drak« 
Backing the decision, he declared, is 
the record established by the X-15 in 
the first eight flights—a maximum alti- 
of 80,000 ft. had been reached and 
speed of Mach 2.5, 
reusable, 


] 
dition in mussilc 


we ight ivCcT2Z 


itions and 
sori 


proved said 


and in all cases, the 


hardware was in unusual con 


testing 
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Rocketdyne Studies Lightweight 
Rocket Plug Nozzle Configuration 


ha lit 
+} 


since chamber pressure remains 
e same. 
Since exhaust gases are deflected by 
f plug button, ambient atmospheric 
ure can exist in the core of the 
haust, and this pressure automaticalh 
pes the exhaust and its cross section 
/btain very high efficiency at low as 
ll as high altitudes, Rao indicated 
Shortness of the nozzle allows re- 
d interstage structure if the E-D 
le is used on upper stages of multi- 
vehicles, Rao said, allowing struc- 
veight reduction in the total vehi- 
he pulsed plasma pinch engine was 
loped at the Plasma Propulsion 
boratory of Republic Aviation Corp 
100 Details were revealed by A. E. Kunen, 
Granet, W. J. Guman and William 
Iroy 
lhe pulsed plasma technique is not 
room, extending but the Republic work showed 
the injector fac« tl t proper electrode shape and relation- 
ton placed just aft of the throa of current and gas produce good 
' kirt for hig ncy over long operating periods. 
pansion ngincs, among isecous nitrogen working fluid, two 
idvantages, according to G. V. R. R hes/second operating cycle, at 300 
of Rocketdyne Division, North A les current in a high vacuum cham 
Aviation nvironment were used in the tests 
The configuration omewhat ntered a plenum chamber prior 
lar to the plug nozzle Iipproa h t tri into the electrode area. As gas 
without the weight of the large an ty reached the level where it be- 
} | onductive in the clectrode area, 
nt was released from the condenser 
the gas was “pinched,” flowed out 
iozzle and flowed in to 
ite the cyck 
nd Central Rocket Co. has run a 
lb.-thrust hybrid (liquid-solid) en- 
the new ith complete throttling control 
than the plug, i ild have tl the entire thrust range, has started 
100 value topped the engine at will, and has 
The new d periods of several days between 
engine, according to 
John Gustavson 
ficat he hybrid engine uses aluminized 
fuel, chlorine trifluoride as 
Combustion hamber _ is 
Liquid oxidizer 


Los Angeles—Nozzle thrust 
configuration for conventional ch 
propellant which — inh« 
tends to vield very high efficienci« 
the ground to extreme altitud 
described at the semiannual meceti 
the American Rocket Society h¢ 

Other development efforts rep 
on which promise worthwhile ad 


engin 


in booster and upper stage propul 

systems were 

¢ Pulsed plasma pinch engine w! 

has been run continuously for 115 

at 0.01 Ib. of thrust with 195] 

maximum operating tempecratur 

ciency was about 25° 

e Hybrid solid-liquid rocket 

which can be throttled over 

its thrust range, stopped and start 

will \I 
Li s¢ of j 


with th 


plug shaped like a 
tem 
utward, and 


vides a nozzkk 


can 


combustion 
of the nozzk 
mensions, Rae 
A comparison 
with 
bell 


the plug nozzle t 


new gas 
the weight 


nozzle taken 


expansion-defl hting the 
ind both « Central 
of a hamb 


level have bec 


Piiini 
mpl hex i , tS 
In the hot rng, {,UUU psi cI 
| | with fuel only 
ted, and the hypergolic mixture 


pressure wa 
was 42 
Design 


Rao said 


E-D 


rication 


ilong the core surface of the 
Combustion stabilizes and remains 
ed, Gustavson said, despite the 
tanth 


which 


plug wit ickel generati 
increasing burning surface 
through a 1 to 2 


tubes as 
tles, as 
the skirt 

Under stud 
possibilities of t 
tilting the mushi 
modulation bv f 
of the whole plug. P 
shows that combustion stability f Th 
with the plug extending 
burning portion of the 
ind axial movement of the plug w 
significantly affect th 


goes 


system has a self-controlling mix- 
tio with a constant oxidizer flow 
vhich approximated 1.5 Ib. sec. at 
000 Ib. thrust. Chamber pres- 


reliminar\ vas 300 psi 


combustion chamber has to be 
ently long to 
yustion of the oxidizer under pres- 
onditions. Geometry of the fuel 


tion 1g critical 


through ensure complete 


thrust chan 
surface is 


mbu 
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Western Electric Call Director telephone 


Correct wiring connections made twice as fast ! 


2 Flexprint “Cables replace 22 wires in 
A.W.Haydon’s interrupter timer... 


in one of Western Electric’s con- 
venient unattended office tele- 
phone systems — utilized by both 
the familiar push-button control 
telephones and the exciting new 
Call Director telephones (shown). 
The multi-function interrupter 
timer performs 12 automatic 
switching functions within the 
Western Electric system. 


The A. W. Haydon Co., Waterbury, 
Conn. switched from conventional 
wiring to FLEX PRINT cables to 
speed up accurate location of con- 
nections and simplify soldering of 
44 terminals. Result: wiring time 
cut in half. 
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Total costs of wiring can be cut as 
much as 50% when FLEXPRINT 
circuits replace conventional wir- 
ing in electrical and electronic as- 
semblies. Let’s see how. Etched 
and insulated to match your exact 
requirements, these flat, flexible 
circuits come in one piece, ready 
for immediate attachment. No 
selection of color-coded wires... 
no cutting to length...no har- 
nesses to lace. Conductors and 
terminations are accurately posi- 
tioned for high-speed soldering 
techniques. 100% reproducibility 
results in consistently uniform 
wired assemblies. Costs of quality 
control testing, trouble-shooting 
and rework are reduced. 


New design engineers’ digest de- 
scribes how FLEXPRINT wiring 
also fits into product-improvement 
and miniaturization programs... 
shows actual Flexprint circuits 
now in use... suggests new ap- 
plications...tells you how easy 
it is to get started 

with these modern 

flexible printed cir- 

cuits. Write for copy: / 


PRODUCTS DIVISION 
SANDERS ASSOCIATES, inc, 
CANAL STREET 
NASHUA, NEW HAMPSHIRE 
TUxedo 3-3321 
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Ling-Temco Merger Appears Assured 


Dallas, Tex.—Stockholder approval of 
a merger of Ling-Altec Electronics, Inc., 
and Temco Aircraft Corp., is probable 
June 30 when shareowners of both cor- 
porations vote on the proposition, top 
officials of the companies indicated here 
last week. 

Ling-Altec board chairman and chief 
executive James J. Ling and Temco 
president Robert McCulloch noted that 
they already have received favorable re- 
action to the merger plan from major 
shareholders 

There had been some unrest among 
Ling-Altec major sharcholders over the 
initially proposed executive manage- 
ment lineup, under which James Ling 
was to be vice chairman of the board 
and chairman of the executive commit- 
tee and Temco executive vice president- 
gencral manager Clyde Skeen desig- 
nated as president of the new corpora- 
tion. 

These differences apparently have 
been resolved by designating Ling presi- 
dent and chairman of the executive 
committee and Skcen the executive vice 
president-gencral manager. Ling-Altec 
executive vice pre sident-secretary-treas- 
urer Lee D. Webster. who had 
proposed as Ling-lemco executive vice 
president, wou be designated vice 
treasurer of the 


been 


president-s new 


firm 

Also altered was the 
basis, onginaliv one 
Iemco for on hare f 
tenths « var : 3 


tock exchange 
ware «oof Ling 
Ling and six 
ng-Temeco for 
Now lemco 
48/100 of a 


OO of } } 


of a special « ible preferred tock 
for cach har 

Investment | ris 
instrumental in the 


yorted to be sup 


, 
with large 
Ling holdings wer 
changes, but now ar 


lemco president 


porting the merger 
initially been pro 


McCulloch, who had 
ird chairman of Ling-Tcmco 
clectronics, retains his title 
Lineup of board of directors having 
voting privileges, to be proposed to 
stockholders | 2-man 
panel, with six members from cach 
company. From Ling-Altec are James ] 
Ling, Lee D. Webster, Dr. V. A. 
Davidson, Paul Hallingby, Jr., Alvis A. 
Ward and James O. Weldon. From 
Temco are McCulloc h, Skcen, D H. 
Byrd, James Cumbvy, Harold Volk, and 
O Ray Moore 
Advisory, non-voting directors pro- 
posed are D. C. Hickson, R. C. Lewis, 
Cameron J. Pierce, Frank D. Rose and 


p sed 1S bo 


pros ides for a 
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for systems required in future space op- 
erations. 

Combination will also develop a 
strong research and manufacturing 
team more capable of handling large 
Missiles and Aircraft, Overhaul projects as either a systems manager or 
Servosystems, Electronics and [1 as a team member in a joint venture. 
trial. Also under the new lineup, w! Further acquisitions of electronics po- 
would be headed by Ling-Temco | tential apparently will be made to fill 
tronics, Inc., would be the prin in any gaps in the organization. 

Ling operating companies—Contir Ling and Temco feel that the merger 
tal Electronics Manufacturing | will provide the new company with at 
Dallas; Electron Corp., Dallas; Li least two years jump in capability over 
Electronics Division, Anaheim, (¢ what either firm could have achieved 
Ling-Altec Research Division, A vorking by itself, and the increased po- 
heim; Altec Lansing Corp., Anah tential and working capital will also 
Peerless Electrical Products Divi make possible a faster rate of growth 
Los Angeles; Calidyne Co., Inc., W than either could achieve separately. It 
chester, Mass.; United Electronics ( was indicated that Temco is coming 
Newark, N. J., and Universal | into the new organization with some 
speakers, Inc., White Plains, N. Y $40 million in yet-unannounced elec- 

Ling-Temco program will be tronics research and development busi- 
at building the strongest and ness that will benefit greatly under the 
possible vertical clectronics orga nerger. Indications are that the merger 
tion, with vill also provide Ling-Altec with con- 
on space communications, which } iderable Temco production capability 
Ling feels is just in its embryo and that it will find useful. 


fers considerable market potential. | 
feels that research now being don Vickers 1959 Sales 
4 ‘ e Os 
Earnings Show Drop 


Lincoln Laboratory, Bedford, Ma 
transmitting 
tentials for the electronics ind London—Annual report of Vickers, 
Ling-Altec already has developed Ltd., for 1959 shows lower: turnover, 
equipment in this field, such as depleted order book and smaller profits 
Voice of A than the previous year. The Aircraft 
Division—now parent of the British Air- 
raft Corp., Ltd., one of the two main 
frame groups—was mainly responsible 
r the fall in both sales and new orders. 
Group sales fell by $61.6 million to 
milhon, of which aircraft 
busine led only $115 million against the 
SS figure of $182 million. Total 
p Ling-Ten t lers on hand at vear-end stood at 
clectronics. Litt 790 million compared with a 1958 
first nine ire of $874 million, and group profits 
Apr. 30 t fore taxation were $25.2 million, 
10.4 million less than in 1958 
Points from the report: 
e Work on the TSR2 tactical 
onnaissance aircraft has now reached 
search, the detail design stage. It is expected 
will make possible a major step in to be “of considerable interest to Com- 
ing growth of both operations, sin nwealth air forces.” 
combination will provide crossf ® Ministry of Supply contract for a de- 
talent and other capabilities, gn study of variable geometry aircraft 
possible integration of present p 1 the lines of the Barnes Wallis Swal- 
into systems readily market w is a “half-cost contract.” First phase 
than possible individually. One inst f this work is nearly done, but “there 
noted, for example, is Temco’s pot a number of studies still to be com- 
m displays and Ling-Altec’s experi leted befote it is possible to assess 
with super-power radar and com vhether the application of variable ge- 
cations, which would provide the | metry would be advantageous.” 


O. G. Villard, Jr., of Ling-Altec and H 

N. Mallon and H. L. Howard of ‘Tem 
Under the merger, Temco Ai 

would be renamed Temco Electr 

& Missiles Co., having four divisi: 


considerable concent 


super-high 
ment opens a new area of produ t 


pow I 


power transmitters for 
ica and Navy's long-range 
vstem They ar 


being used in studi nvolving 


moon 


communications 


ing radar signals off Venus 

At the time of the merger, t! 
ompany IS Cxpe ted to place ] 5434 
hind Litton Industries in 
Ling noted 
plans ire to devel 
top stature in 


pro- 


ume, ilthough 


sales volume for the 
of the 
1 34,459,000 
$5,411,000 

Feeling is that the 
Ling-Altec and Temco Electron 
development and 


yvcal 


> carning 


combinat strike- 


proc 


more 
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iN TRANSITION 


The changing role of the Strategic Air Command in the national 
defense picture will be featured on June 20th in a special 36-page 
report prepared by AVIATION WEEK editors with on-the-spot cov- 
erage of the SAC Command—The nation’s shield against aggression. 


This exclusive report will be published in answer to the growing re- 
S . | quirement for an improved national understanding of SAC’s chang- 
A Specia ; . ; 
ing role as the primary deterrent force guarding national security. 
The annual R&D issue wil! be devoted to this message which is 


Aviation Week today’s most challenging subject. 


The Strategic Air Command's deterrent position has undergone 
Report on the complex and fundamental changes in its transition to a Strategic 
Aero-Space Command — with its formidable bomber ‘fleet soon to be 
reinforced by intercontinental ballistic missiles operationally de- 


. . ’ 
Strategic Air Command Ss ployed to instantly counter any aggressive action. 


Transition The transition of SAC is one of the most rapid and exciting events 
in the history of our nation and its defense. What SAC needs, what 
lies ahead and the weapon systems to be employed in the immediate 

into the future will be key subjects included in this first-time technical eval- 
uation. The impact of new technologies and weapon systems has 
changed the entire defense concept and the response of SAC to these 
Aerospace Age new requirements has been effective and positive. 


AVIATION WEEK editoria! teams are now engaged in the compila- 
tion of the new SAC story—one that will generate world-wide reader- 
ship. This issue, “SAC In Transition,” offers manufacturers and 
suppliers of the aerospace industry an unusual opportunity to adver- 
tise and identify their role in the national defense effort. 


A McGraw-Hill Publication @ 330 West 42nd Street, New York 36, N. Y. 


© AVIATION WEEK mcGRAw HILL PUBLISHING CO 





they hatched this bird in record time 
where the sun shines all year long 


Less than two years after the Army 
contract was announced, Martin’s 
Pershing missile roared off its pad 
to pass its first flight test. The proj- 
ect was right on schedule. 

This exciting new ‘‘shoot-and- 
scoot” solid propelled weapon can 
move up on its own all-terrain car- 
rier or by airplane. It destroys major 
targets over a wide selective range. 

Advanced Weapons Systems like 
Pershing are developed in Martin- 
Orlando’s climate of achievement. 


It’s a “climate” that nurtures imagi- 
nation, curiosity and determination 

qualities that turn out missiles 
like Bullpup and Lacrosse, and elec- 
tronic achievements like the Missile 
Master air defense control system. 

Combine 12-month-a-year sun- 
shine living in Florida with career 
success. Join an organization that 
has continuously led the way in the 
development and production of 
major missiles and electronic sys- 
tems. Write to C. H. Lang, Director 


of Employment, The Martin Com- 
pany, Orlando 9, Florida. 
CURRENT OPENINGS for engi- 
neers in these areas: ground and air- 
borne electronics + advance design + 
systems + aerodynamics + quality 
and test « reliability « electronics 
manufacturing ... 

WORK IN THE CLIMATE OF ACHIEVEMENT 


a od, 
Lad 7 ara 
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and merchandising activiti 


New Offerings for research and development 


i 


Hamischfeger Corp., Milwaukee, for expansion and improvemen 
Wis., engaged primarily in the manu- company’s physical plants ane 


| 
facture and sale of a diversified line of | ment; 


heavy machinery and equipment Of entori 
ite 


cy 
I 


fering is 60,000 shares of convertible to 
preferred stock, $100 par, for public working 


ile; dividend rate, offering price and 
Edgerton, Germeshausen & G 


.. Bost Ni , engage 


underwriting terms to be supplied by 
imendment. Proceeds will be applied 
to the repayment of a portion of the 
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Stelma, Inc., Stamford, Conn., or 


ganized under Delaware law in March, PROBLEMATICAL RECREATIONS 17 
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19¢ U, for the purpose if icquiring 

1! U f the outstanding stock of 

Stelma, Inc., a Connecticut corporation, 
d i April, 1951, by the pres 
tockholders of the Dela four friends: Colonel Dowr 

to develop and manu Mr. Hall, Sir Barnacle Hood 

ommunications equipment and Dr. Parker. Each of the 


Mary Ann Moore's father 


a yacht and so has each of 


ommercial and military systems and five also has one daughter a 
test applications. At present, work 1 each has named his yacht aft 
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production operations; products include others. Sir Barnacle’s yacht is 
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e engage i ‘ i 
Oo pacitors rel; t 
ale of capacitors and related products ANSWER TO LAST WEEK'S PR mM: One cut in the third link will 


Offering is 140,000 shares of Class A 
oe 2 Tagg: allow two links to be swapped for a kiss and a link on the second 


ommon stock for public sale; offering 
, transaction, and 3 links for a kiss and 2 links on the third and so on. 
ywice and underwriting terms to be 


supplied by imendment. Of the pro 
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Beverly Hills, California 
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Information Processing plays a vital role in the Lockheed 
Missiles and Space Division's activities—from aiding basic 
research and development to supporting current military and 
commercial projects. The Division's computing facilities are 
among the most advanced in the country and include: 
two—IBM 7090; two—Sperry-Rand 1103 AF; one—Control 
Data Corp. 1604, in addition to a variety of other advanced 
peripheral equipment. Future plans include several 

IBM 1401 Data Processors. 


Functions of Information Processing encompass : Preparing 
programs and operating large, high-speed digital computers ; 
responsibility for the Division’s analog computing activities— 
including set-up and operation of analog computers, used 
both as simulators and in solving problems; the reduction 
of highly complex and critical telemetry data received from 
missiles and space vehicles. 


Further activities involve performing data reduction for 
Quality Assurance and Manufacturing, and programming 

of Administrative Data Processing and Financial Forecasting 
Problems for the entire Division. 


Expanding the scope and depth of present programs in 
Information Processing has created positions for engineers and 
scientists with experience in these important areas: 


DIGITAL COMPUTER SYSTEMS DEVELOPMENT including 
monitors, compilers and information retrieval systems. 


HIGH-SPEED DIGITAL COMPUTER PROGRAMMING for satellite 
control, scientific computation, numerical analysis, and 
administrative data processing 


TRAINING PROGRAMS conducted for computer programmers 
and operators. 


ANALOG COMPUTER OPERATION in solving complicated 
engineering problems 


AUTOMATIC CONVERSION of flight data and scientific 
information utilizing analog and digital converters and advanced 
automatic control devices. . 


FLIGHT DATA AND SYSTEMS ANALYSIS including research 
in complex problems, theories and methods of preflight and 

flight data analysis; test performance research; analysis 

and performance reports on testing, flight test data and data 
reduction. 


DATA PROCESSING EQUIPMENT DESIGN including research 
and engineering in development of highly advanced 
data conversion devices 


Engineers and Scientists: Work in the broad spectrum of 
Information Processing functions provides constant challenge 
at Lockheed’s Missiles and Space Division. If you are 
experienced in the above areas, you are invited to write: 
Research and Development Staff, Dept. F-17A, 

962 W. El Camino Real, Sunnyvale, California. 

U.S. citizenship or existing Department of Defense 

industrial security clearance required. 


Lockheed ts 


MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; the Air 

Force AGENA Satellite in the DISCOVERER, MIDAS and SAMOS 
Programs; Air Force X-7; and Army KINGFISHER 

SUNNYVALE. PALO ALTO, VAN NUYS. SANTA CRUZ. 


SANTA MARIA, CALIFORNIA + CAPE CANAVERAL, FLORIDA 
ALAMOGORDO, NEW MEXICO « HAWAII 





by the government; $200,000 will be 
used to increase inventories; the balance 
will be added to the company’s general 
funds and used to meet design, develop- 
ment and other 
with the introduction of new products 
ind the expansion of present product 
ind for other 
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lines 


corporate purposes. 
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Washington 
manufacture of 
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ind pressure extr 
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ind $50,000 for repayment of certain 
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700 O00 omimon 
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nent to put §< 


certain 
debtedness including trade 
indebtedness guaranteed by 
company officials and stockholders. If 
the 140,000 shares are sold, the pro 
ceeds will be used for instrumentation 
laboratory equip 
ment; expansion of existing manufac 
turing facilities and the 
establishment of 
repayment of 


urrent 


ind automation of 
icguisition or 
additional facilities; 


certain indebtedness 
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FLIGHT TEST 
ENGINEERS 


Versatile, practical-minded engineers 
with a record of accomplishment in the 
missile, aircraft or related fields will 
now qualify for a flight test position at 
Convair / Astronautics —creators and 
testers of the mighty Atlas ICBM. 
Positions must be filled immediately at 
various locations from Cape Canaveral, 
Florida, to Vandenberg AFB near Santa 
Maria, California. Openings exist in: 
Propulsion + Hydraulics * Pneumatics « 
Propellant Transfer Systems + Missile 
Structures + Autopilot and Guidance « 
Launch Control Systems « Electrical 
Power « R.F Systems + Telemetering 
Landlines «+ Ground Support Equip- 
ment + Closed Loop TV Systems * 
Data Analysis. 

Write now to Mr. R. B. Merwin, 
Engineering Personnel Administrator, 
Department 130-90, 5506 Kearny Villa 
Road, San Diego, California. 


t 


%: 
CONVAIR/ASTRONAUTICS 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 
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Fairchild Engine & Airplane Corp.—- ' . : . rent ten ce ‘ ; . coc! . 
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Minneapolis-Honeywell Keculator (Cc 


ninnespolis-Honeywell Regulator Co Boeing Improves 502 Combustion Chamber Dome 


000 salary and 83,635 shares 


New combustion burner dome and liner of Boeing 502 series of small gas turbine engines 
stock P. B. Wishart, president 


tox Gates Sale dan anes aod allows use of fuels ranging from diesel and jet fuels to unleaded gasoline and kerosene 
common stock: T. MeDonald, execut without adjusting fuel control system, Boeing engineers say. 
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CONCEPT IN 


PROFESSIONAL JOB 


SELECTION 


you to 


New technical tests enable 


calculate your probability 


for success at LMED-—in 1 hour 
at your own home! 








BY GENERAL ELECTRIC'S LIGHT MILITARY ELECTRONICS DEPARTMENT 


If you've been thinking of changing 
your job some day —or in the near 
future—but have hesitated because 
of the many uncertainties involved, 
Light Military’s new concept in 
professional job selection will be 
of paramount interest to you. 


What is it? 


The new concept is based on a series 
of technical tests developed and pre- 
tested by Light Military engineers. 
They are designed to be taken, scored 
and evaluated by the individual 
engineer, all in the privacy of his own 
home. And, because the sole purpose 
is to provide you with a novel, objec- 
tive means for self-appraisal, your 
score need not be divulged to us at 
any time. 


( Facts 
about the tests 
1 Each technical test is com- 

posed of 40 multiple choice 
questions. 


2 To find answers for some 

questions, mathematics is 
involved — but only to the de- 
gree normally associated with 
the work. 


The “mix” of questions in- 

cludes some easy ones, 
some bordering on the state of 
the art. 


4 None of our engineers 

achieved a perfect score. 
+) ministration is psyCchologi- 
cal, designed to reveal aptitudes 
and abilities most often found 


in good engineering managers 
or administrators. 











The test for Engineering Ad- 





Here's how it works: 


First, fill out the coupon below and 
check off the tests which apply to your 
training and professional experience 
Forward the completed coupon to us 
and in a few days you will receive the 
tests, a sealed answer sheet and ex- 
planatory material. 


During a convenient hour at home, 
take the test and score it with the 
answer sheet provided. Then, compare 
your performance with the criterion 
group composed of Light Military 
engineers at all levels who took t 
same test. In most cases you will 
able to relate your score to years 
experience, from 2 to more than 10 


What it measures: 


If your adjusted score is equal to, or 


more than the years of experience you 


possess, the probability is excellent 
that a significant community of tech- 
nical interest exists between you and 
The Light Military Department. In 
addition, a valid assumption can be 
made that a high probability for suc- 
cess awaits you here. And remember, 
your score need not be divulged to us 
at any time; it is for your own guid- 
ance exclusively! 


CURRENT AREAS OF ACTIVITY 
AT THE LIGHT MILITARY DEPT. 


SPACE COMMUNICATIONS & TELEMETRY e« 
MISSILE & SATELLITE COMPUTERS «+ SPACE 
VEHICLE GUIDANCE « UNDERSEA WARFARE 
SYSTEMS « THERMOPLASTIC DATA STORAGE 
* SPACE DETECTION & SURVEILLANCE e 
COMMAND GUIDANCE & INSTRUMENTATION 
« INFRARED MISSILE APPLICATIONS 


MAIL THIS COUPON FOR YOUR TESTS 


Mr. R. Bach 


Light Military Electronics Dept. 


General Electric Company 


Please send me tests ( 
and self-evaluation sheets .cove 


[] RADAR’ [] MICROWAVE 
() COMMUNICATIONS 


NAME 


French Road, Utica, New York 


mited to 2 subjects per individual) answer 
ng the areas checked: 


(] ELECTRONIC PACKAGING (ME) 
ADMINISTRATIVE ENGINEERING 





HOME ADDRESS 


CITY. 





DEGREE(S) 





LIGHT MILITARY 


GENERAL 


—_.-_HOME PHONE 





ZONE ._.___STATE 





YEAR(S) RECEIVED. 





ELECTRONICS DEPARTMENT 


€Q ELECTRIC 
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3-PHASE 
PLAN TO WHO'S WHERE 


Continued trom page 25) 


STEP OUTOF 8©=_ (xm 


Alfred Germano, 


Jules Kravetz, 


n \er ib Develo 
Cant 

Harry L. Wolbers, 

1 safety research 


nd } 
t Dor is 


SYSTEMS ENGINEERING (ace 


hang in the Aircraft Engines Operation 
William O. Watson, technical assistant te 
erations manager, FE. M. Deckman, man 
i} ind contracts, William E. Goohs, 





stant manager of manufacturing 
1}. Rhoad, senior itist, Ground 

Si ; p, Hugh \ircraft ¢ Ful 
lerton, Calif. Other chang Charles | 
DeBaker ntroller f pr duct lin pera 
tions: Milton $8. Higgins, mana project 

1a ia n for pr duct 
fad Ichinokuchi 


Edware 


( 


David D. Wasson ma 
| Jose M Tellez 


Power Generation & Transmission Microwave Communications "Lao L. Week 
Digital & Analog Computing Acquisition & Tracking t North A 


Unique systems programs underway at the Defense Systems Department 4 S Ginsburch 
embody the engineering disciplines listed above. If you can contribute tion | 
in any of these areas, you'll have an opportunity to learn as many of the 

others as your abilities permit. Here’s how it works: 


STEP 1 Join a system project at DSD as an expert in any of the fields 


listed above. 


STEP 2 Learn one, two, three or more of the other disciplines applying to 


this system and broaden your overall systems knowledge. _ , 
1s Richare Sosheca 


STEP 3 Move up to higher levels of responsibility in true systems t \ 


engineering as fast as your growing capabilities permit. J. R. Witford 
fe 


| STEP 4 | 4 Based on your interests and aptitudes, you have the oppor- James R Corcor ust 
tunity to build further from systems engineering into pro- t to t resid 
gram management. 


f MI ard ( 
Capt. G. F. Wallis 
TAKE THIS STEP NOW! Get the full facts on how you can take advan- oe : North ‘ 
tage of this plan to gain abilities and responsibilities in large . Geofires Robillard 
scale systems engineering. Drop a note outlining your education, D f { 
experience and interests, in professional confidence, to: fol Jet | 
») Mr. E. A. Smith, Box 6-B 


ncait Robert I Rose 
Donnard R. Bartz f of 


[TTS I 1 Propulsion R rch Sect Leonard 
t+ \ R. Piasecki f of the Solid | t 
DEFENSE SYSTEMS DEPARTMENT ockets Sect Anthony Briglio, Jr., 
(J A Department of the Defense Electronics Division f t I | 1D 
t Dr Robert |} hief of 


LI 


a aT i" 
GENERAL @@ ELECTRIC a ee 


Northern Lights Office Building, Syracuse, New York 


Landel, 
be 





EMPLOYMENT OPPORTUNITIES 


BIG THINGS ARE HAPPEN- 
ING AT BOEINGs WICHITA 
AND WE NEED THE MEN 
TO MATCH THEM. particutarty 


in the area of New Product Design. We are 
looking for Senior Engineers who can step 
right into the most challenging opportunities 
in our history. One of them may be you. 

gw If you’re the kind of man with a truly in- 
ventive turn of mind. 

g@ if you have really big ideas about end prod- 
ucts and processes. 

@ If you can sense the challenge in joining 
one of the world’s largest companies in an 
accelerated diversification push... 

YOU BELONG WITH BOEING ¢ WICHITA. We 
invite you to write in confidence to Mr. Melvin 
Vobach, Dept. C6, Boeing Airplane Co., 
Wichita, Kansas. 


“y 


: 4 


SBOE f WILCHMIXTA 
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EMPLOYMENT OPPORTUNITIES 





TEST PILOTS 


for SIKORSKY HELICOPTERS 


Sikorsky Aircraft would like to review applications for positions as test 
pilots. These positions involve production testing, cross-country and other 
required helicopter test flying. They may eventually lead to engineering 


or experimental test flying 


QUALIFICATIONS 


Prefer college graduate or 


desirable. 


equivalent. Engineering degree 


Must have a minimum of four years as an aircraft pilot 


Total of 1,000 hours first officer time in all aircraft is re- 


quired. 


Must have at least 500 hours first pilot time in Sikorsky heli- 


copters. 


Must have current F.A.A. certificate with commercial license and 


helicopter rating 


Helicopter instructor and instrument ratings as well as third 
class radio operator's license are desirable. 


lf you believe you qualify, please send a complete resume (telling how your 


experience meets our requirements) to Mr 


Richard Auten, Personnel Department 


SIKORSKY AIRCRAFT 


Division of United Aircraft Corporation 
Stratford, Connecticut 














CAREER 


OPPORTUNITIES 
“* BAUSCH . LOMB 


Section Head, Mechanical Engineering 
3 to 6 yeors experience in militory products, 
including design 


Project Director, Mechanical or Elec- 
trical Engineering (M.S. or Ph.D) 


Servo and machine tool design, for grid and 
scale ruling project 


: : 

Mechanical Engineers 

® Senior Designer, experienced creative 
fields of mechanisms, kinemotics, machine 
design 

® B.S. in mechanical design, with strong back 
ground in physics 

© Five years experience in creative design of 
instruments or mechanisms 


Procurement Engineer 


For military products organization—purchose 
of electronic, mechanical and optical compo 
nents to military specifications. Must be fo 
miliar with subcontracting procedures 


Sales Engineers 


For militory products organizotion. 8.5. in 
engineering or equivalent; 3 to 4 years sales 
experience. Knowledge of electronics, mech 
anisms, optics helpful. Locations: Washington 
D. C., and Dayton, Ohio 


Reply, with resume, to 
Mr. Ellis P. Faro, Employment Manager 


BAUSCH & LOMB, 
635 St. Paul St., Rochester 2, N. Y 


SOPHISTICATED 
ENGINEERS 


A NEW STATE OF THE ART 


We have succeeded in the development of 
an entirely new concept for the SUCCESS 
FUL plocement of qualified engineers and 
scientists. We now hove in excess of 4,000 
openings in the $8,000.00 to $60,000 bracket 
Never o chorge to applicant. For confidential 
consideration submit resume in dupliccte 
indicating geographical preference and salary 
requirements 


RICHARD L. BERRY ASSOCIATES 
1015 Commercial Trust Bidg.. Philadeiphia 2. Pa 
Locust 3-6654 














NEED 
ENGINEERS ? 


An employment advertisement in the 
EMPLOYMENT OPPORTUNITIES SEC- 
TION will help you find the engineers 
you need It’s an inexpensive, time- 
saving method of contacting competent 
personnel for every engineering job in 
the Aviation industry. The all paid cir- 
culation of AVIATION WEEK offers 
you an opportunity to choose the best 
qualified men available. 

For rates and information write 

* 


Classified Advertising Division 


AVIATION WEEK 


P. ©. Box 12 New York 36, N. Y. 


INERTIAL 
SYSTEMS 
DEVELOPMENT 


.... there are opportunities at 
Honeywell Aero for the engineer | 
or scientist who is interested in 
participating in this growing 
held of technology. While spe 

ic inertial systems experience 

s desirable, you may also be 


jualifed by vour background 


and/or related experience for 
activities in the inertial svstems 
levelopment at this time Spe 


he openings inc lude 


SYSTEMS ANALYST 


Mathematician or engineer with 
strong background in vector analy 
sis, operational calculus, matrix al 
gebra and related techniques. To 
carry out analysis of inertial sys 
ems conhgurations including error 


aluation 


DIGITAL SYSTEMS AND 
LOGIC DESIGNER 


Familiar with digital logic tech- 
niques at current state of the art 
capable of organizing computing 
systems to perform various tasks in 
cluding logical design and critical 


arameter specification 


ELECTRONIC ENGINEER 


Electrical engineering degree plus 
experience in miniaturized sem 
conductor electronics development 
To design servo, pickoff, and other 
electronics for use with gvros and 
accelerometers 


ENGINEERING PHYSICIST 


Physicist with practical and theo 
retical understanding of mechanics 
magnetiem and electricity to analyze 
and develop inertial sensors of novel 
and original design 


To discuss these or other openings, 
write Mr. R. O. Maze, Chief Engi- 
neer, Marine Systems Group, Dept. 
666B, Acronautical Diwision, 1433 
Stinson Blod., Minneapolis 13, Minn. 


Honeywell 


To explore professional opportunities in 
other Honeywell operations coast to coast, 
send your application in confidence to 
HK. Eckstrom. Honevwel Minneapolis 


8. Minnesota 
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Opportu rities in 
Systems Di velopment 


oP y 4 
Ain, WAAAY) 


+4) VVAVVANEY 





Creating a 
Current-Summing 
Matrix Switch 


This wv twork was woven by IBM engineers. 


It’s a ring matrix switch, which combines the 
power | everal sources into a single, high-powered 
output \lore specifically, it permits transistorized 
drivers t erate a core memory requiring large pulses 


for its eS 


New Principle Uncovered 

There novel features of this matrix switch: the 
way the t wires are wound on the cores and the man- 
ner of | them. These developments comprise a new 
princip 1 may be called “load-sharing selective 
excitat it makes possible this new kind of load- 
sharin vitch characterized by a minimum of 


spuriou 


Perfect h a device takes the varied skills of many 
different eers and scientists. It also takes the pro- 
gressive t of an organization interested in turning 


ideas int ties 


Careers in Many Fields 
Perhap uter circuitry is not your primary interest. 


= | You m more interested in the progress IBM is 
fh 


. ‘+ * ‘ makin h fields as solid state, magnetics, micro- 
a ‘aad Ree waves mductivity, or IBM Tele-processing*. 
a f | Ver. 
& me You!l | musual chance to rise to new levels of 
4 achieve IBM's expanding research and develop- 
ment lal tories. 
If vou | legree in engineering, mathematics, or one 
of the plus experience in your field, write, 
briefly g your qualifications, to: 
Manager of Technical Employment 
IBM Corporation, Dept. 524-R1 


590 Madison Avenue 
New York 22, New York IBM: 
INTERNA INAL BUSINESS MACHINES CORPORATION 


*Tradke 





EMPLOYMENT OPPORTUNITIES 
ENGINEERS . 
SCIENTISTS 


TECHNICAL OPPORTUNITIES 
IN ADVANCED ROCKET 
RESEARCH AND DEVELOPMENT 


In 1943, a small group of scientists and engineers be- 

gan rocket research and development at Allegany 

Ballistics Laboratory. Since that time, the Laboratory 

has been steadily expanding to cope with the Nation's as le 

increased needs and interests in the field of rockets ~prob em areas 
and missiles, with particular emphasis on work for 


the Department of the Navy. ~relating to space 


This pioneering work with subsequent achievements 

has given ABL the reputation of being one of the 

established leaders in the field of solid propellant exploration 
research and advanced rocket development. 


Following this pattern of continued growth, oppor- 
—now under investigation 


tunities now exist for qualified engineers to join our 


group of experts now engaged in the development of at REPUBLIC AVIATION 


propulsion units for the Navy's POLARIS MISSILE. ’ 

Applicants should have graduate degree or equiv- © designing space propulsion systems 

alent experience in the fields of Mechanical or Aero- with long-term uninterrupted opera- 
: , , une tional capability (nuclear and plasma 

nautical Engineering and should be familiar with sources) 


(1) Pressure Vessel Analysis, (2) Composite Struc- 
creating optimum life support systems 


» area . > . ic y ic a ri 
ture Analysis and (3) Plastic Elastic Behavior of for the space environment 


Materials. ei 

. : . combining microminiaturization with 

The constantly changing nature of this work will pro maximum dependability in space elec- 

vide a challenge to even the most aggressive engineer tronics systems (through cryogenics 

Opportunities also exist in other areas of research and other techniques) 

and development accelerating materials development to 
meet extreme thermal and radiation 

conditions of space flight 


For more information, please contact: 
developing navigation and guidance 


W. D. LINKENHOKER systems with true space flight cape- 
Supervisor Technical Personnel bilities 
creating new order of reliability in re- 
entry contro! techniques 


HERCULES POWDER COMPANY advancing the stateot-the-ert in space: 


ALLEGANY BALLISTICS LABORATORY op een Gapee 
meeting the hyperaccuracy require- 


CUMBERLAND, MARYLAND ments of inter-planetary flight trajec- 
tories 


U. S. Citizenship Required speeding space science research 
through new mathematical and pro- 
gramming techniques 


ee eevee eeeveeeaeaeneeaee¢ 





ADDRESS BOX NO. REPLIES n y POSITIONS VACANT Highly qualified engineers and scien- 
Classified Adv. Div. of thia 5 aietion Electronics Technician in instalia- tists will find that Republic's Scien- 
Send to office nearest you nd aintenance of co nicatior . i 
NEW YORK 3 navigation and aut = Sete inetalied in private | tific Research Staff and Applied 

‘ higar ur f irs ynd clas Research & Development Division 
lary open. F-45651, Aviation offer outstanding opportunities for 


CHICAGO v aircraft. First or se« 
SAN FRANCISCO 
original work in these crucial areas. 





POSITIONS VACANT POSITIONS WANTED 
> Inquiries to Mr. George R. Hickman 
immediate opening for experienced co- pitet parents eo” Gupsrvtner we over 20 ~~ q 7 < x ° 
with major oil « any AD) ylicant must ve trices Hige a or —_ ord position. | Technical Employment Manager, 

nse gees 0 Se : concerning these senior positions 


minimum of 1500 h 3, mmer l F . 5 eeelan ane types in 
instrument with MEL and ; K: > ratings “ : WIR GRENSS SPSS new . 
Prefer Beechcraft or DC-3 experience ad teferences and resume on request : at Republic’s new Research and 
ful portie ulars and photograph to R z iviation Week Development Center will be treated 
gins, 308 alnut Street, *h lelphis ‘ ° 2 
ae ° aces Dual rated pitet BBA Degree in Marketing in strictest confidence. 

} | seek ales Dp on in Aviation Industry. Age 
—- - ee ¢ 00 hou s. Resum n Request. PW- 
Sales Executive—-General Manager. Growing | 45)2 Aviatior Week wie seg 
company in airline activities needs man with 
strong sales and management background | Experienced director of aviation, present po. MVE PFEUBLIGC AVIAFIION 
preferably in the foreign airline or related mm 10 yea interested in similar position D t t 1F-2 
fields. Location San Francisco Airpor yu with fleet operator. PW- 53. Aviation Week. | epartmen “2 

fo r- Farmingdale, Long Island, New York 


operating world-wide. Opportunit | 
| ATR Pilot SMEL ee 43-——10 yrs airline 


company-builder to come 


and create strong participation in airline ane exp. 65 hrs De -4-M202 C46 Lat Class 
aviation services. Replies confidenti: Vrite phys. Aggressive reliable versatile. PW-4559, 
5 Aviation Week 


to P-4562, Aviation Week 


128 AVIATION WEEK, June 6, 1960 





EMPLOYMENT OPPORTUNITIES 




















INERTIAL SYSTEM DEVELOPMENT 


Systems Analyst—employs mathematical 
techniques such as operational calculus, 
matrix algebra, and difference equations to 
the solution of problems concerning per- 
formance characteristics of various system 
configurations including analysis for error 
introduced by sensors and computer, re- 
quirements for alignment, and optimization 
of the system configuration. 

Digital System and Logic Designer—requires 
familiarity with capabilities of various digi- 
tal computer configurations and ability to 
employ system and logic relations in speci- 
fying necessary configuration for solving 
inertial navigation problem. 

Electronic and Mechanical Designers —engi- 
neers with background in transistor circuitry, 
inertial sensor development and evaluation, 
and precision mechanical equipment design 
are needed to perform component develop- 
ment and evaluation, and to design mount- 
ing and alignment equipment. 


APPLIED RESEARCH 


Programmer Analyst—mathematician with 
experience in the use of medium and large 
scale digital computers for analysis of scien- 
tific problems. 

Human Factors Engineer—capable of analysis 
and direction of experiments in human motor 
skills, and application to man-machine sys- 
tems involving automatic control techniques. 


Like man — Honeywell’ s 
in fact, can adapt. Anthri 
system has the capacity to 
internal process of measurement, evaluation, and adjustment. It 
operates independently 
gain scheduling—and is unaffected by changes in aerodynamic 
characteristics. Simply, it adjusts itself in response to its own 
performance. 


(daptive Autopilot can accommodate, 
pomorphic? Perhaps—nonetheless, this 
change its own parameters through an 


f air data information and complex 


professional opportunities at Honeywell Aeronautical 


Systems Analyst—capable of conducting re- 
search studies involving new techniques of 
space navigation and guidance. 


DESIGN AND DEVELOPMENT 


Flight Control Systems—analytical, systems, 
and component engineers to work in areas 
such as advanced flight reference and guid- 
ance systems. Positions range from analyz- 
ing stability and control problems, systems 
engineering—through design, testing, and 
proof of electrical and mechanical equipment 
—including flight test and production test. 
Advanced Gyro Design— Engineers with two 
and up to twenty years’ experience in pre- 
cision gyro and accelerometer development, 
servo techniques, digital techniques, solid 
state electronic development, advanced in- 
strumentation and magnetic component 
design. 

Electronic Circuit Designers—experienced in 
the areas of analog /digital computers, tran- 
sistor circuits, servos, instrumentation, and / 
or gyro stabilization. 

For the less experienced professional engineer, 
there are opportunities in the Evaluation 
Laboratory which lead to careers in any of 
the above fields. 

To investigate any of the above professional 
opportunities, please write in confidence to 
Mr.-J.E. Burg, Technical Director, Dept.666A, 
Honeywell Aeronautical Division, 1433 Stin- 
son Blud. N. E., Minneapolis 13, Minnesota. 





To explore professional opportunities in other 
Honeywell operations coast to coast, send your 
application to H. K. Eckstrom, Honeywell, 
Minneapolis 8, Minnesota. 
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‘OYMENT OPPORTUNITIES 


Systems Engineers: 
Do These Reflect 
Your Interests?... 


Hardware 


Programs: navigation, search, and fire control radars for 
air, surface and space vehicles; fixed and portable communica- 
tions systems; sonar and underwater weapons systems. 

Organization: along specialty lines in positions of broader- 
than-design responsibility —- co-ordinate design of several units; 
monitor schedules, budget; set up and evaluate units as system; 
recommend redesign. 

Self-Development: broaden personal base of knowledge 
through exposure to several units in system, testing, other-than- 
design activities; managerial responsibility, sub-contracting, 
analytic capability encouraged. 


Analysis 

Programs: surveillance, weapons, and communications sys- 
tems for near and distant future, communications and informa- 
tion theory, operations research and analysis; hybrid inertial 
systems, space flight, perceptrons. 

Organization: Advanced Development or Analysis groups, 
each an independent company function. Positions involve applica- 
tion of advanced mathematical and theoretical techniques, orig- 
inal concept, and systems planning, development, evaluation and 
presentation. 

Self-Development: relatively new groups working in new 
technical areas; wide opportunity to contribute original thought 
immediately; studies prompt thinking in new directions, lead to 
proposals and new product flow. 

WE WELCOME THE CHANCE TO TELL YOU MORE about a 
few select positions in each area. Please send your letter or 
resume to Mr. Donald Sweet, Management & Professional Re- 
cruiting, Raytheon Company, 624U Worcester Rd., Framingham, 
Mass. 


EQUIPMENT DIVISION 


EXCELLENCE 


a 





IN ALL INTERESTS OF AVIATION 


If You're important, you either read AVIATION WEEK 


or you advertise in it, or both 














FOR 
INFORMATION 
About Classified Advertising 
Cashel 

The McGraw-Hill 


Office _ ou 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
M. J. HOSMER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. J. HIGGENS 
CLEVELAND, 13 
1164 Illuminating Bidg 
SUperior 1-7000 
W. B. SULLIVAN 
DALLAS, 2 
1712 Commerce St., 
Vaughn Bidg 
Riverside 7-5117 
GORDON JONES—J. PIERCE 
DENVER, 2—1700 Broadway 
Tower Bldg Alpine 5-2981 
J. PATTEN 
DETROIT, 26 
856 Penobscot Bidg 
WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6th St. 
HUntley 2-5450 
Ww. Cc. Gries 
NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 
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1111 Oliver Bldg. 
EXpress 1-1314 
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JEferson 5-4867 
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68 Post St. 
DOuglas 2-4600 
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EMPLOYMENT OPPORTUNITIES 


nalytical 
Engineers: 


Want to see the whole 
picture? 


Some engineers are content to stay in their 
wn technological backyards. But many others 
efer to work in an inter-disciplinary 
nvironment, where everything they do is 
neerned with the total system. 


If you are interested in seeing and understanding 
the whole picture, rather than just a small 
egment of it, we think you'll be interested in 
System Development Corporation. Our 

work is concerned with the design and develop- 
ment of extremely large systems in which 
high-speed digital computers aid men in 
decision-making. The relative capabilities and 

I of men, machines, and associated 

m components pose intriguing 
ms for creative minds. 


t time we have key openings at 
sey and Santa Monica, California 
with proved analytical ability 
of communications, computers 
i equipment, simulation, 
theory, weapons system analysis. 
our inquiry to Mr. William S. 
’404 Colorado Avenue. 


California 


nd a Method of Evaluation 
is available upon re 


sto Mr 


SYSTEM DEVELOPMENT 
CORPORATION 


Vionica alifornia « Lodi, New Jersey 
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ASSISTANT CHIEF 
ENGINEER 


. ? . } R P , 
airoorne 1nstriusMents AHA CO ntrol SVSLEMS 





THE MAN 


Essential qualifications include engineering management ~—t 


experience in aerospace control systems, such as liquid ANTENNA PEDESTAL 
measurement and control components, display instruments, SCR 5 MP 61B 
environmental controls, air data sensing and computation 84—— 

a na am ° : . Fell azimuth and elevation sweeps. 360 degrees 
and reaction jet systems. in azimuth. 210 degrees in clewation. Accurate 

P “ee, . ‘ 5 Pe to | mil better ever system. Compiete tor full 

rhe Assistant Chief Engineer must have proven ability tracking response Angle aeceleration rate: AZ. 9 

. } } } degrees pe r] a@ttid © second 

to manage a large design and development group and alone. Aas ae eis at ee 
iia we ; SEC GT PRS RS « EL 0 @ Angie track! t 
accomplish designated technical, financial and contrac tual oS Geanene Ger cea, tuataden sedan Gyles, cele-ta, 
4 ) ‘ : ‘ =TT > -} j ri deve potentiometers, drive meters, control amptidynes 
assignments. He must be oriented toward development of ae eee ee 
rod + sa ot } . > mediate shipment ideal fer missile & scatettite 
new products and tec hnological ad ancements. He must be —., So ee ee oe 8 ee 
7 »¢ ‘ > sian ¢ » ny Anning and ¢ . er radio astronomy. any project requ'ring sccurate 
able to give guidance to sales planning and customers. E+» — 44 ,- F- 
omplete descrigtion in McGraw. Wilt 
Labeoratery Series. Volume |. page 28 


THE COMPANY 209, and Volume 26, page 233 


Mi iwest City th S multi division elec- 





} ! 
ed in extensive industrial and military 
nv has research, manufacturing and 











anagement of DOUGLAS A-26 


Immediate Delivery 


+ eu 


Radar and auto-pilot equipped 





Suitable for foreign 
ind domestic operations 
cruises ot 350 mph at 
21,000 ft 
R-2800-83-AM4A Engines 
egallon« of fuse 


@uce 7 











Contact 


SEARCHLIGHT SECTION Keith $. Horris 
Colorado Oil and Gas Corporation 





8645 Montview Blvd 


An Investment! moony her 


Phone: Florida 5-4175 








Productive advertising is an IN 
POSITIONS WANTED VESTMENT vathes ches - 


Engineer, BSAE. 6 yrs exp. industry & mili- EXPENDITURE COMANCHE TANKS 





; . oament is , 7 Searchlight” advertisers almo 0 gallon aux, wt. 12 Ibs. flush filler, 
PW 63, Aviation Wee invariably report prompt and direct selector, simple installation. #295 

tisfactory results dealer discounts, 

FOR SALE ; 

BE CONVINCED sen J SYMONS ENGINEERING 

PBY SA, Two amphibians converted for 2 our advertisement TODAY Box 90002 los Angeles 90, Calif 


‘ 
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SHOULD LET LAS RE-ENGINEER 


AND REMANUFACTURE YOUR 


ALL-CARGO CONSTELLATIONS 





Here at LAS we have what it takes to turn your 
Constellation into a profitable airfreighter 
major investment in the necessary new eng 
neering, (2) precision jigs and factory tooling 
(3) a modern aircraft factory designed specifi 
cally for conversion work, (4) the manpower to 


meet tight schedules. And we have the produc- 
tion and engineering know-how that could only 
come from 13 years’ experience with four- 
engine conversions. That's why we can offer 
fast, economical cargo conversion of your Con- 
stellations. May we discuss your requirements? 


SLAS 


LOCKHEED AIRCRAFT SERVICE, INC. 


Ontario International Airport, Ontario, California 


MAINTENANCE « OVERHAUL « MODIFICATIONS « CONVERSIONS 
CUSTOM AVIONICS « RECORDING DEVICES « TRAINING SYSTEMS 





LETTERS 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the Iss rs in the air and the public on 
magazine's editorial columns. Address he ground. Onlv I wo ie tn imclade 
letters to the Editor, Aviation Week, » the { alht ’ sii cael 
330 W. 42nd St., New York 36, N. Y. : j sf teats 
Try to keep letters under 500 words and perform 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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The Checkout 
that says 
“GO"' or “NO GO” | 
(Pronounced 
“AP-SHE") 





APCHE (Automatic Programmed Checkout Equip- Dynamics ( ration, prime contractor for the 
ment) is a solid-state, universal, high-speed, highly ATLAS Inte ntinental Ballistic Missile. 
reliable, compact general-purpose tester designed 


; The syster g supplied to Convair for the 
especially for automatic checkout of aircraft, missile ipph 


ATLAS | ncludes a console and four rack 
and space systems and their supporting systems. 
‘ cabinets | g both analog and discrete test 

In its various versions (differing in input media, ; ; ; 
te functions 1 resulting printed and GO-NO GO 

indicatior product of RCA’s Missile Elec- 
tronics ntrols Department, Burlington, 
was designed and is being produced as a part of Massachust \PCHE is one of the latest RCA 


RCA’s ground support electronics subcontract tr 


size and weight) APCHE installations ma 


fixed, mobile, airborne or submarineborne. APCHE 
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DEDICATED TO THE 
ADVANCEMENT OF 
MAN'S KNOWLEDGE 


OF THE UNIVERSE 


From Dedication Plaque 
Convair Astronautics 


July 12, 1958 
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